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SECTION 03 3000 

CAST-IN-PLACE CONCRETE 

PART 1 – GENERAL: 

1.01 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for the following: 
1. Footings. 
2. Foundation walls. 
3. Slabs-on-grade. 
4. Concrete toppings. 
5. Building walls. 

1.02 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 
1. Water withheld for later addition at Project site is not permitted. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 
and supports for concrete reinforcement. 

D. Shoring Shop Drawings:  Prepared by or under the supervision of a qualified professional 
engineer detailing fabrication, assembly, and support of formwork. 
1. Shoring and Re-shoring:  Indicate proposed schedule and sequence of shoring removal,  

 and installing and removing re-shoring.  Structural engineer of record will not design or  
 approve actual shoring elements.  

E. Samples:  For waterstops and vapor retarder. 

F. Material Certificates:  For each of the following, signed by manufacturers: 
1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Waterstops. 
6. Curing compounds. 
7. Floor and slab treatments. 
8. Bonding agents. 
9. Adhesives. 
10. Vapor retarders. 
11. Semirigid joint filler. 
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12. Joint-filler strips. 

G. Floor surface flatness and levelness measurements to determine compliance with specified 
tolerances. 

H. Minutes of pre-installation conference. 

I. Slab-on-grade joint layout drawings: Dimensioned plan drawings indicating location and 
frequency of control construction joints in slab-on-grade pursuant to the guidelines in the 
structural contract drawings. 

1.03 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94 requirements for production facilities and 
equipment. 
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 

C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as 
documented according to ASTM E 548. 
1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing  

Technician, Grade 1, according to ACI CP-01 or an equivalent certification program. 
2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician – Grade I.  Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician – 
Grade II. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through 
one source from a single manufacturer. 

E. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 
1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 and Section 7, 

"Lightweight Concrete”. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 
3. ACI 318, “Building Code Requirements for Structural Concrete.” 

F. Concrete Testing Service:  Owner shall engage a qualified independent testing agency to perform 
material evaluation tests and to design concrete mixtures. 

G. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1. 
1. Before submitting design mixtures, review concrete design mixture and examine  

procedures for ensuring quality of concrete materials.  Require representatives of each  
entity directly concerned with cast-in-place concrete to attend, including the following: 
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a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality  
control, concrete finishes and finishing, cold- and hot-weather concreting procedures,  
curing procedures, construction contraction and isolation joints, and joint-filler strips,  
semirigid joint fillers, shoring and re-shoring procedures, vapor-retarder installation, steel  
reinforcement installation, and concrete protection. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage. 

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 
contaminants. 

PART 2 – PRODUCTS: 

2.01 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, 
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding 
specified formwork surface class.  Provide units with sufficient wall thickness to resist plastic 
concrete loads without detrimental deformation. 

D. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

E. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

F. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and will not impair subsequent treatments of concrete 
surfaces. 
1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

G. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form 
ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

2.02 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed. 

B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel 
wire into flat sheets. 
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2.03 REINFORCEMENT ACCESSORIES 

A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 
1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use  

CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 
2. Precast concrete supports are acceptable for on-ground applications.  For elevated slab  

areas, precast concrete supports are not permitted. 

B. Mechanical Terminators and Splices: Mechanical terminators and splices shall meet building 
code requirements.  Terminators and splices shall be a positive locking, taper threading type 
anchor manufactured from high quality steel.  The ends of reinforcing shall be tapered using the 
manufacturer’s threading equipment to ensure proper taper and thread engagement.  Reinforcing, 
terminators, and splices shall be installed pursuant to manufacturer’s requirements. 

2.04 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 
1. Portland Cement:  ASTM C 150, Type I or Type III.  

a. No other cementitious materials are permitted. 

B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate or better, graded.   
1. Maximum Coarse-Aggregate Size:  1 ½ inch nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Lightweight Aggregate:  ASTM C 330, 3/4-inch nominal maximum aggregate size. 

D. Water:  ASTM C 94 and potable. 

2.05 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete.  Do not use calcium chloride or admixtures containing calcium chloride. 
1. Water-Reducing Admixture:  ASTM C 494, Type A. 
2. Retarding Admixture:  ASTM C 494, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II. 

2.06 WATERSTOPS 

A. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl 
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 
3/4 by 1 inch. 
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B. Self-Expanding Rubber Strip Waterstops:  Manufactured rectangular or trapezoidal strip, 
bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to 
concrete, 3/8 by 3/4 inch. 

2.07 VAPOR RETARDERS 

A. Plastic Vapor Retarder:  ASTM E 1745, Class B.  Include manufacturer's recommended adhesive 
or pressure-sensitive tape. 

2.08 FLOOR AND SLAB TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of inorganic 
silicate or siliconate materials and proprietary components; odorless; colorless; that penetrates, 
hardens, and densifies concrete surfaces. 

2.09 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water:  Potable. 

E. Colored, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315. 
1. To be used where concrete is indicated as the exposed floor finish. 
2. Products: 

a. Euclid Chemical Company (The); Super Floor Coat Colored. 
b. PROSOCO, Inc.; ColorSeal ChemMasters, Colored Polyseal. 
c. TK Products; TK TRI-SEAL 1315 CCS. 
d. Vexcon Chemicals, Inc.; Starseal 1315 Concrete Stain. 

F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, 
Class A. 
1. Curing compound must be compatible with glue agent utilized for VCT. 

2.10 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 
1. All exterior expansion joint material shall be “zip strip” type with caulked joints. 

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

2.11 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 
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B. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

C. Admixtures:  Use admixtures according to manufacturer's written instructions. 

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. All Building Elements Except those Otherwise Noted:  Proportion normal-weight concrete 
mixture as follows: 
1. Minimum Compressive Strength:  3000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.60. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 
4. Air Content:  4 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal 

maximum aggregate size. 
5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent. 

B. Building walls and piers: Proportion normal-weight concrete mixture as follows: 
1. Minimum Compressive Strength: 4500 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio: 0.45. 
3. Slump Limit: 4 inches, plus or minus 1 inch. 
4. Air Content. 4 percent, plus or minus 1.5 percent at point of delivery for 1-1/2 inch nominal 

maximum aggregate size. 

C. Structural slabs 6” and greater: Proportion normal-weight concrete mixture as follows: 
1. Minimum Compressive Strength: 4500 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio: 0.45. 
3. Slump Limit: 4 inches, plus or minus 1 inch. 
4. Air Content. 4 percent, plus or minus 1.5 percent at point of delivery for 1-1/2 inch nominal 

maximum aggregate size. 
5. Air Content: Do not allow air content of troweled finished floors to exceed 3 percent. 

D. Concrete Toppings:  Proportion structural lightweight concrete mixture as follows: 
1. Minimum Compressive Strength:  3000 psi at 28 days. 
2. Calculated Equilibrium Unit Weight:  115 lb/cu. ft., plus or minus 3 lb/cu. ft. as determined 

by ASTM C 567. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 
4. Air Content:  3 percent, plus or minus 1 percent at point of delivery for ¾” nominal 

maximum aggregate size. 
5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent. 

2.13 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.14. CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94, and 
furnish batch ticket information. 
1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-

1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery 
time to 60 minutes. 
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PART 3 – EXECUTION: 

3.01 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure can 
support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, 
and position indicated, within tolerance limits of ACI 117. 

C. Chamfer exterior corners and edges of permanently exposed concrete. 

D. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

3.02 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 
attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 
1. Install anchor rods, accurately located, to elevations required and complying with tolerances 

in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges." 
2. Install dovetail anchor slots in concrete structures as indicated. 

3.03 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F for 24 hours after placing concrete, if concrete is hard enough to not be damaged by form-
removal operations and curing and protection operations are maintained. 
1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports 

weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design 
compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces 
unless approved by Architect. 

3.04 SHORES AND RESHORES 

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 
reshoring. 
1. Do not remove shoring or re-shoring until measurements of floor flatness is complete. 

B. Plan sequence of removal of shores and re-shore to avoid damage to concrete.  Locate and 
provide adequate re-shoring to support construction without excessive stress or deflection. 
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3.05 VAPOR RETARDERS 

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 
and manufacturer's written instructions. 
1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.06 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 
1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 

placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would 
reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and support 
reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing 
reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps 
of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with wire. 

F. Use of chairs or bolster is required for placement of welded wire fabric.  Fabric laid on grade or 
bottom of form to be “pulled up” after concrete is in place will not be permitted. 

3.07 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect. 
1. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, near 

corners, and in concealed locations where possible. 
2. Use a bonding agent at locations where fresh concrete is placed against hardened or partially 

hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 
1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each 

edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after applying 
surface finishes.  Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will 
not tear, abrade, or otherwise damage surface and before concrete develops random 
contraction cracks. 
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D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

3.08 WATERSTOPS 

A. Self-Expanding Strip Waterstops:  Install in construction joints and at other locations indicated, 
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and 
firmly pressing into place.  Install in longest lengths practicable. 

3.09 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 
1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures  

and in a manner to avoid inclined construction joints. 
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators  

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6  
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that  
have begun to lose plasticity.  At each insertion, limit duration of vibration to time  
necessary to consolidate concrete and complete embedment of reinforcement and other  
embedded items without causing mixture constituents to segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 
1. Consolidate concrete during placement operations so concrete is thoroughly worked    

around reinforcement and other embedded items and into corners. 
2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured  

surface plane, before excess bleedwater appears on the surface.  Do not further disturb  
slab surfaces before starting finishing operations. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 
1. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 
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3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 
accelerators unless otherwise specified and approved in mixture designs. 

F. Hot-Weather Placement:  Comply with ACI 301 and as follows: 
1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or 

chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.10 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified limits 
on formed-surface irregularities. 
1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 
1. Apply to concrete surfaces to receive a rubbed finish. 

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated: 
1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces 

and rub with carborundum brick or another abrasive until producing a uniform color and 
texture.  Do not apply cement grout other than that created by the rubbing process. 

2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick paint 
to coat surfaces and fill small holes.  Mix one part portland cement to one and one-half parts 
fine sand with a 1:1 mixture of bonding admixture and water.  Add white portland cement in 
amounts determined by trial patches so color of dry grout will match adjacent surfaces.  
Scrub grout into voids and remove excess grout.  When grout whitens, rub surface with clean 
burlap and keep surface damp by fog spray for at least 36 hours. 

3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland 
cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Compress grout into voids by grinding surface.  In a swirling motion, 
finish surface with a cork float. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 
surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.11 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, re-straightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 
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B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch 
in 1 direction. 
1. Apply scratch finish to surfaces to receive mortar setting beds for bonded cementitious floor 

finishes. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat 
float passes and re-straightening until surface is left with a uniform, smooth, granular texture. 
1. Apply float finish to surfaces to receive trowel finish. 

D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel 
marks and uniform in texture and appearance.  Grind smooth any surface defects that would 
telegraph through applied coatings or floor coverings. 
1. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, ceramic or 

quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system. 
2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly 

trafficked floor surface: 
a. Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum 

local values of flatness, F(F) 24; and of levelness, F(L) 15; for slabs-on-grade or 
suspended slabs.  At suspended slabs, levelness measurements only apply to slabs which 
are shored at time of testing. 

b. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum 
local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade at 
gymnasium or other areas to receive wood or athletic flooring. 

3. Measurements of F(F) and F(L) shall be made as soon as possible, preferably within 24  
hours, but not later than 72 hours after placement of slabs-on-grade, and prior to removal  
of formwork and shoring for suspended slabs. 

E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry 
tile is to be installed by either thickset or thin-set method.  While concrete is still plastic, slightly 
scarify surface with a fine broom. 
1. Comply with flatness and levelness tolerances for trowel finished floor surfaces. 

F. Broom Finish:  Apply a broom finish to exterior monolithic slab surfaces that are exposed to view 
and subject to vehicular or pedestrian traffic, exterior concrete platforms, steps, and ramps, and 
elsewhere as indicated. 
1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-

bristle broom perpendicular to main traffic route.  Coordinate required final finish with 
Architect before application. 

3.12 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after 
work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to complete 
the Work. 
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B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 
shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, 
complying with diagrams or templates from manufacturer furnishing machines and equipment. 

D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  
Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel-finish concrete 
surfaces. 

E. All slab areas where epoxy floor systems are specified shall be flood tested prior to the 
installation of epoxy coating. 

3.13 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days.  
2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for 

curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 
inches, and sealed by waterproof tape or adhesive.  Cure for not less than seven days.  
Immediately repair any holes or tears during curing period using cover material and 
waterproof tape. 

3. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity of 
coating and repair damage during curing period. 

3.14 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatment 
according to manufacturer’s written instructions. 
1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete 

surface repairs. 
2. Do not apply to concrete that is less than 28 days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and 

repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is dry.  
Apply a second coat in a similar manner if surface is rough or porous. 
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B. Sealing Coat:  Uniformly apply a continuous sealing coat of curing and sealing compound to 
hardened concrete by power spray or roller according to manufacturer's written instructions. 

3.15 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 
1. Defer joint filling until concrete has aged at least one month.  Do not fill joints until 

construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces 
of joint clean and dry. 

3.16 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and 
replace concrete that cannot be repaired and patched to Architect's approval. 

B. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 

inch in any dimension in solid concrete, but not less than 1 inch in depth.  Make edges of cuts 
perpendicular to concrete surface.  Clean, dampen with water, and brush-coat holes and voids 
with bonding agent.  Fill and compact with patching mortar before bonding agent has dried.  
Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and standard 
portland cement so that, when dry, patching mortar will match surrounding color.  Patch a 
test area at inconspicuous locations to verify mixture and color match before proceeding with 
patching.  Compact mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Architect. 

C. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 
1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to 
reinforcement or completely through unreinforced sections regardless of width, and other 
objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas 
to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's written 
instructions to produce a smooth, uniform, plane, and level surface.  Feather edges to match 
adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas 
to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.  
Prepare, mix, and apply repair topping and primer according to manufacturer's written 
instructions to produce a smooth, uniform, plane, and level surface. 
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6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by 
cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts 
and expose steel reinforcement with at least a 3/4-inch clearance all around.  Dampen 
concrete surfaces in contact with patching concrete and apply bonding agent.  Mix patching 
concrete of same materials and mixture as original concrete except without coarse aggregate.  
Place, compact, and finish to blend with adjacent finished concrete.  Cure in same manner as 
adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose 
particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place patching mortar 
before bonding agent has dried.  Compact patching mortar and finish to match adjacent 
concrete.  Keep patched area continuously moist for at least 72 hours. 

D. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

E. Repair materials and installation not specified above may be used, subject to Architect's approval. 

3.17 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

B. Inspections: 
1. Steel reinforcement placement. 
2. Headed bolts and studs. 
3. Verification of use of required design mixture. 
4. Concrete placement, including conveying and depositing. 
5. Curing procedures and maintenance of curing temperature. 
6. Verification of concrete strength before removal of shores and forms from beams and slabs. 

C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 
1. Testing Frequency:  Obtain at least one composite sample for each 50 cu. yd. or fraction 

thereof of each concrete mixture placed each day. 
a. When frequency of testing will provide fewer than five compressive-strength tests for 

each concrete mixture, testing shall be conducted from at least five randomly selected 
batches or from each batch if fewer than five are used. 

2. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not  
less than one test for each day's pour of each concrete mixture.  Perform additional tests  
when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173,  
volumetric method, for structural lightweight concrete; one test for each composite  
sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F  
and below and when 80 deg F and above, and one test for each composite sample. 

5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test  
for each composite sample, but not less than one test for each day's pour of each concrete  
mixture. 

6. Compression Test Specimens:  ASTM C 31. 
a. Cast and laboratory cure four cylinder specimens for each composite sample. 
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b. Cast and laboratory cure two additional cylinder specimens as necessary for  
determining early strength for formwork or shoring considerations or for reserve usage. 

7. Compressive-Strength Tests: ASTM C 39; test one laboratory-cured specimen at 7 days, and 
one set of two specimens at 28 days, and maintain one in reserve. 
a. A compressive-strength test shall be the average compressive strength from a set of two 

specimens obtained from same composite sample and tested at age indicated. 
8. When strength of field-cured cylinders is less than 85 percent of companion laboratory- 

cured cylinders, Contractor shall evaluate operations and provide corrective procedures  
for protecting and curing in-place concrete. 

9. Strength of each concrete mixture will be satisfactory if every average of any three  
consecutive compressive-strength tests equals or exceeds specified compressive strength  
and no compressive-strength test value falls below specified compressive strength by  
more than 500 psi. 

10. Test results shall be reported in writing to Architect, concrete manufacturer, and  
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain  
Project identification name and number, date of concrete placement, name of concrete   
testing and inspecting agency, location of concrete batch in Work, design compressive  
strength at 28 days, concrete mixture proportions and materials, compressive breaking  
strength, and type of break for both 7- and 28-day tests. 

11. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may  
be permitted by Architect but will not be used as sole basis for approval or rejection of    
concrete. 

12. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete  
when test results indicate that slump, air entrainment, compressive strengths, or other  
requirements have not been met, as directed by Architect.  Testing and inspecting agency  
may conduct tests to determine adequacy of concrete by cored cylinders complying with  
ASTM C 42 or by other methods as directed by Architect. 

13. Additional testing and inspecting, at Contractor's expense, will be performed to determine  
compliance of replaced or additional work with specified requirements. 

14. Correct deficiencies in the Work that test reports and inspections indicate dos not comply  
with the Contract Documents. 

 
 
 

END OF SECTION 03 3000
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SECTION 04 2000 
 

UNIT MASONRY ASSEMBLIES 
 
 

PART 1 GENERAL: 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section. 

1.02 DESCRIPTION OF WORK: 

A. This Section includes the following: 
1. Concrete unit masonry. 

B. Related Sections: 
1. Section 03 3000 – Cast-In-Place Concrete. 
2. Division 05 – Metal Work. 
3. Section 06 1000 – Rough Carpentry. 
4. Section 07 1113 – Bituminous Dampproofing. 
5. Section 07 2119 - Foamed-In-Place Masonry Insulation. 
6. Section 07 6200 – Sheet Metal Flashing & Trim 
7. Section 07 9200 – Joint Sealants. 
8. Section 08 1113 – Hollow Metal Doors & Frames. 
9. Section 09 2216 – Non-Structural Metal Framing. 
10. Section 09 9100 – Paints & Coatings. 
11. Division 23 – Mechanical.  
12. Section 31 3100 – Soil Treatment. 

1.03 SYSTEM PERFORMANCE REQUIREMENTS: 

A. Provide unit masonry that develops the following installed compressive strengths (f’m): 
1. For concrete unit masonry:  As follow: 

a. f’m = 2,000 psi. 

1.04 SUBMITTALS: 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

B. Product data for each different masonry unit, accessory and other manufactured product 
installed. 

C. Samples for verification purposes of the following: 
1. Accessories embedded in the masonry. 

D. Material certificates for the following signed by manufacturer and Contractor certifying that 
each material complies with requirements. 
1. Each different cement product required for mortar and grout including name of 

manufacturer, brand, type and weight slips at time of delivery. 

E. Material test reports from a qualified independent testing laboratory employed and paid by 
Contractor indicating and interpreting test results relative to compliance of the following 
proposed masonry materials with requirements indicated: 
1. Grout mixes.  Include description of type and proportions of grout ingredients. 
2. Masonry units.  
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F. Cold-weather construction procedures evidencing compliance with requirements specified in 
referenced unit masonry standard. 

G. Hot-weather construction procedures evidencing compliance with requirements specified in 
referenced unit masonry standard. 

1.05 QUALITY ASSURANCE: 

A. Unit Masonry Standard:  Comply with ACI 530.1/ASCE 6 “Specifications for Masonry 
Structures,” except as otherwise indicated.   

B. Fire Performance Characteristics:  Where indicated, provide materials and construction 
identical to those of assemblies whose fire resistance has been determined per ASTM E 119 
by a testing and inspecting organization, be equivalent concrete masonry thickness, or by 
another means, as acceptable to authorities having jurisdiction. 

C. Single Source Responsibility for Masonry Units:  Obtain exposed masonry units of uniform 
texture and color, or a uniform blend within the ranges accepted for these characteristics, 
from one manufacturer for each different product required for each continuous surface or 
visually related surfaces. 

D. Single Source Responsibility for Mortar Materials:  Obtain mortar ingredients of uniform 
quality, including color for exposed masonry, from one manufacturer for each cementitious 
component and from one source and producer for each aggregate. 

1.06 DELIVERY, STORAGE, AND HANDLING: 

A. Deliver masonry materials to protect in undamaged condition. 

B. Store and handle masonry units to prevent their deterioration or damage due to moisture, 
temperature changes, contaminants, corrosion or other causes.  If units become wet, do not 
place until units are in an air-dried condition. 
1. Limit moisture absorption of concrete masonry units during delivery and until time of 

installation to the maximum percentage specified for Type II units for the average annual 
relative humidity as reported by the U.S. Weather Bureau Station nearest project site. 

C. Store cementitious materials off the ground, under cover and in dry location. 

D. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

E. Store masonry accessories including metal items to prevent deterioration by corrosion and 
accumulation of dirt and oil. 

1.07 PROJECT CONDITIONS: 

A. Protection of Masonry:  During erection, cover top of walls with waterproof sheeting at end 
of each day’s work.  Cover partially completed structures when work is not in progress. 
1. Extend cover a minimum of 60” down both sides and hold cover securely in place. 

B. Stain Prevention:  Prevent grout, mortar or soil from staining the face of masonry to be left 
exposed or painted.  Remove immediately any grout, mortar and soil that come in contact 
with such masonry. 
1. Protect base of walls from rain-splashed mud and mortar splatter by means of coverings 

spread on ground and over wall surfaces. 
2. Protect sills, ledges and projections from droppings of mortar. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes from mortar droppings. 

C. Cold Weather Construction: 
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1. Do not lay masonry units, which are wet or frozen. 
2. Remove any ice or snow formed on masonry bed by carefully applying heat until top 

surface is dry to the touch. 
3. Remove masonry damaged by freezing conditions. 

D. Hot-Weather Construction:  Comply with referenced unit masonry standard. 

E. Perform the following construction procedures while masonry work is progressing.  
Temperature ranges indicated below apply to air temperatures existing at time of installation 
except for grout. 
1. For grout, temperature ranges apply to anticipated minimum night temperatures.  In 

heating mortar and grout materials, maintain mixing temperature selected within 10° F 
(6° C). 
a. 40° f (4° c) to 32° F (0 ° C): 

(1) Mortar:  Heat mixing water to produce mortar temperature between 40° F (4° C) 
and 120° F (49° C). 

(2) Grout:  Follow normal masonry procedures. 
b. 32° F (0° C) to 25° F (-4° C): 

(1) Mortar:  Heat mixing water and sand to produce mortar temperatures between 
40° F (4° C) and 120° F (49° C); maintain temperature of mortar on boards above 
freezing. 

(2) Grout:  Heat grout materials to 90° F (32° C) to produce in place grout 
temperature of 70° F (21° C) at end of work day. 

c. 25° F (-4° C) to 20° F (-7° C): 
(1) Mortar:  Heat mixing water and sand to produce mortar temperatures between 

40° F (4° C) and 120° F (49° C); maintain temperature of mortar on boards above 
freezing. 

(2) Grout:  Heat grout materials to 90° F (32° C) to produce in place grout 
temperature of 70° F (21° C) at end of work day. 

(3) Heat both sides of walls under construction using salamanders or other heat 
sources. Use windbreaks or enclosures when wind is in excess of 15 mph. 

d. 20° F (-7° C) and below: 
(1) Mortar:  Heat mixing water and sand to produce mortar temperatures between 

40° F (4° C) and 120° F (49° C). 
(2) Grout:  Heat grout materials to 90° F (32° C) to produce in place grout 

temperature of 70° F (21° C) at end of work day. 
(3) Masonry Units:  Heat masonry units so that they are 20° F (-7° C) at time of 

laying. 
(4) Provide enclosure and auxiliary heat to maintain an air temperature of at least 40° 

F (4° C) for 24 hours after laying units. 
(5) Do not heat water for mortar and grout to above 160° F (71° C). 

F. Protect completed masonry and masonry not being worked on in the following manner.  
Temperature ranges indicated apply to mean daily air temperatures except for grouted 
masonry.  For grouted masonry, temperature ranges apply to anticipated minimum night 
temperatures. 
1. 40° F (4° C) to 32° F (0° C): 

a. Protect masonry from rain or snow for at least 24 hours by covering with weather-
resistive membrane. 

2. 32° F (0° C) to 20° F (-7° C): 
a. Completely cover masonry with weather-resistive membrane for at least 24 hours. 

3. 25° F (-4° C) to 20° F (-7° C): 
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a. Completely cover masonry with weather-resistive insulating blankets or similar 
protection for at least 24 hours, 48 hours for grouted masonry. 

4. 20° F (-7° C and below: 
a. Except as otherwise indicated, maintain masonry temperature above 32° F (0° C) for 

24 hours using enclosures and supplementary heat, electric heating blankets, infrared 
lamps or other methods proven to be satisfactory.  For grouted masonry maintain 
heated enclosure to 40° F (4° C) for 48 hours. 

 

PART 2 PRODUCTS: 

2.01 CONCRETE MASONRY UNITS: 

A. General:  Comply with referenced unit masonry standards and the requirements indicated 
below applicable to each form of concrete masonry unit required. 
1. Provide special shapes where indicated and as follows: 

a. For lintels, corners, jambs, sash, control joints, sills, headers, bonding and other 
special conditions. 

b. Provide square-edged units for outside corners, except where indicated as bullnose. 
2. Size:  Provide concrete masonry units complying with requirements below for size that 

are manufactured to specified face dimensions within tolerances specified in the 
applicable referenced ASTM specifications for concrete masonry units. 
a. Hollow Load-Bearing Concrete Masonry Units: 

(1) Manufacturer’s standard units with nominal face dimensions of 16” long x 8” 
high (15-5/8” x 7-5/8” actual, respectively) x thickness indicated. 

3. Provide Type II, non-moisture controlled units, unless otherwise indicated. 
4. Exposed Faces:  Manufacturer’s standard color and texture, unless otherwise indicated. 

B. UL-Labeled Concrete Masonry Units:  Provide where fire-rated-resistant partitions are 
required and indicated. 

C. Hollow Load-Bearing Concrete Masonry Units:  Comply with the latest revision of ASTM C 
90, Grade N, and as follows: 
1. Unit Compressive Strength: 

a. Not less than the unit compressive strengths required to produce concrete unit 
masonry construction of compressive strength indicated. 

b. Weight Classification:  Lightweight. 

2.02 MORTAR AND GROUT MATERIALS: 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold weather 
construction.  Provide natural color or white cement as required to produce required mortar 
color. 

B. Ready-Mixed Mortar:  Cementitious materials, water and aggregate complying with 
requirements specified in this article, combined with set-controlling admixtures to produce a 
ready-mixed mortar complying with ASTM C 1142. 

C. Hydrated Lime:  ASTM C 207, Type S. 

D. Aggregate for Mortar:  ASTM C 144, except for joints less than 1/4” use aggregate graded 
with 100% passing the No. 16 sieve. 

E. Aggregate for Grout:  ASTM C 404. 

F. Water:  Clean and potable. 

G. Color:  Match existing as close as possible. 
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2.03 JOINT REINFORCEMENT: 

A. Materials:  Comply with requirements of referenced unit masonry standard, and this article 
formed from the following: 
1. Hot-Dip Galvanized Steel Wire:  ASTM A 82 for uncoated wire and with ASTM A 123, 

Class B-2 (1.5 oz. per sq. ft. of wire surface) for zinc coating applied after prefabrication 
into units. 

B. Joint Reinforcement:  Provide welded-wire units prefabricated with deformed continuous side 
rods and plain cross rods into straight lengths of not less than 10’, with prefabricated corner 
and tee units, and complying with requirements indicated below: 
1. Width:  Fabricate joint reinforcement in units with width of approximately 2” less than 

nominal width of walls and partitions as required to provide mortar coverage of not less 
than 5/8” on joint faces exposed to exterior and 1/2” elsewhere. 
a. Wire Size for Side Rods:  0.1483” diameter (9GA). 
b. Wire Size for Cross Rods: 0.1483” diameter (9GA). 

2. For single-wythe masonry provide type as follows with single pair of side rods: 
a. Ladder design with perpendicular cross rods spaced not more than 16” o.c. 

3. For multi-wythe masonry provide type as follows: 
a. Ladder design with perpendicular cross rods spaced not more than 16” o.c. and 

number of side rods as follows: 
(1) Number of Side Rods for Multi-Wythe Concrete Masonry:  One side rod for each 

face shell of hollow masonry units more than 4” in nominal width, plus one side 
rod for each wythe of masonry 4” or less in nominal width. 

b. Use units with adjustable 2-piece rectangular ties where horizontal joints of facing 
reinforcement do not align with those of back up by more than ½” and where 
indicated. 

c. Integral drip required at cavity. 
d. Tab design with single pair of side rods and rectangular box-type cross ties spaced 

not more than 16” o.c.; with side rods spaced for embedment within each face shell 
of back-up wythe and ties extended to engage the outer wythe by at least 1-1/2”. 

4. Available Manufacturers: 
a. AA Wire Products Co. 
b. Dur-O-Wal, Inc. 
c. Heckman Building Products, Inc. 
d. Hohmann & Barnard, Inc. 
e. Masonry Reinforcing Corp. of America 
f. National Wire Products Corp. 

2.04 TIES AND ANCHORS, GENERAL: 

A. General:  Provide ties and anchors specified in subsequent articles that comply with 
requirements for metal and size of referenced unit masonry standard and this article. 

B. Galvanized Carbon Steel Wire:  ASTM A 82, coating class as required by referenced unit 
masonry standard for applications indicated. 

C. Galvanized Steel Sheet:  ASTM A 366 (commercial quality) cold-rolled carbon steel sheet, 
hot-dip galvanized after fabrication to comply with ASTM A 525, Class B2 (for unit length 
over 15”) and Class B3 (for unit lengths under 15”), for sheet metal ties and anchors. 
1. Thickness of Steel Sheet Galvanized After Fabrication:  Uncoated thickness of steel sheet 

hot-dip galvanized after fabrication: 
a. 0.1046” (12 gauge). 

D. Manufacturers: 
1. AA Wire Products Co. 



Social Circle Public Works Fleet Facility 04 2000-6 
Project No. 2512 Unit Masonry Assemblies 

2. Dur-O-Wal, Inc. 
3. Heckman Building Products, Inc. 
4. Hohmann & Barnard, Inc. 
5. Masonry Reinforcing Corp. of America 
6. National Wire Products Corp. 

2.05 ADJUSTABLE ANCHORS FOR CONNECTING MASONRY TO STRUCTURAL 
FRAMEWORK: 

A. General:  Provide two-piece assemblies as described below allowing vertical or horizontal 
differential movement between wall and framework parallel to plane of wall, but resisting 
tension and compression forces perpendicular to it. 

B. For anchorage to concrete framework:  Provide manufacturers standard with dovetail anchor 
sections formed from sheet metal and triangular-shaped wire tie sections sized to extend 
within 1” of masonry face and as follows: 
1. Wire Diameter:  0.1875”. 

C. For anchorage to steel framework, where not indicated on structural drawings, provide 
manufacturer’s standard anchors with crimped 1/4” diameter wire anchor section for welding 
to steel and triangular-shaped wire tie section sized to extend within 1” of masonry face. 
1. Wire Size:  0.1875” diameter. 

2.06 MISCELLANEOUS MASONRY ACCESSORIES: 

A. Reinforcing Bars:  Deformed steel, ASTM A 615, Grade 60 for bars No. 3 to No. 18. 

B. Non-Metallic Expansion Joint Strips:  Premolded, filler strips complying with ASTM D 
1056, Type 2 (closed cell), Class A (cellular rubber and rubber-like materials with specific 
resistance to petroleum base oils), Grade 1 (compression-deflection range of 2-5 p.s.i.), 
compressible up to 35%, of width and thickness indicated, formulated from the following 
material: 
1. Neoprene. 

C. Preformed Control Joint Gaskets:  Material as indicated below, designed to fit standard sash 
block and to maintain lateral stability in masonry wall; size and configuration as indicated. 
1. Styrene-Butadiene Rubber Compound:  ASTM D 2000, Designation 2AA-805. 

D. Weephole :  Provide the following: 
1. Round Plastic Tubing:  Medium-density polyethylene, 3/8” outside diameter by 4” long. 

2.07 MASONRY CLEANERS: 

A. Job-Mixed Detergent Solution:  Solution of trisodium phosphate (1/2 cup dry measure) and 
laundry detergent (1/2 cup dry measure) dissolved in one gallon of water. 

2.08 MORTAR AND GROUT MIXES: 

A. General:  Do not add admixtures including coloring pigments, air-entraining agents, 
accelerators, retarders, water repellent agents, anti-freeze compounds or other admixtures, 
unless otherwise indicated. 
1. Do not use calcium chloride in mortar or grout. 

B. Mixing:  Combine and thoroughly mix cementitious, water and aggregates in a mechanical 
batch mixer; comply with referenced ASTM standards for mixing time and water content. 

C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification, for types of 
mortar required, unless otherwise indicated. 
1. Limit cementitious materials in mortar to Portland cement-lime. 
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2. Use Type M mortar for CMU masonry below grade and in contact with earth, and where 
indicated. 

3. Use Type S mortar for CMU masonry above grade. 

D. Colored Pigmented Mortar:  Select and proportion pigments with other ingredients to produce 
color required.  Do not exceed pig-to-cement ratio of 1-to-10, by weight. 

E. Grout for Unit Masonry:  Comply with ASTM C 476 for grout for use in construction of 
reinforced and nonreinforced unit masonry.  Use grout of consistency indicated or if not 
otherwise indicated, of consistency (fine or coarse) at time of placement, which will 
completely fill all spaces intended to receive, grout. 
1. Use fine grout in grout spaces less than 2” in horizontal direction, unless otherwise 

indicated. 
2. Use coarse grout in grout spaces 2” or more in least horizontal dimension, unless 

otherwise indicated. 
 

PART 3 EXECUTION: 

3.01 INSTALLATION, GENERAL: 

A. Wetting Clay Brick:  Wet brick made from clay or shale which have ASTM C 67 initial rates 
of absorption (suction) of more than 30 grams per 30 sq. in. per minute.  Use wetting 
methods, which ensure each clay masonry unit being nearly saturated, but surface dry when 
laid. 

B. Do not wet concrete masonry units. 

C. Cleaning Reinforcing:  Before placing, remove loose rust, ice and other coatings from 
reinforcing. 

D. Thickness:  Build cavity and composite walls, floors and other masonry construction to the 
full thickness shown.  Build single-wythe walls to the actual thickness of the masonry units, 
using units of nominal thickness indicated. 

E. Build chases and recesses as shown or required for the work of other trades.  Provide not less 
than 8” of masonry between chase or recess and jamb of openings, and between adjacent 
chases and recesses. 

F. Leave openings for equipment to be installed before completion of masonry work.  After 
installation of equipment, complete masonry work to match work immediately adjacent to the 
opening. 

G. Cut masonry units using motor-driven saws to provide clean, sharp, unchipped edges.  Cut 
units as required to provide continuous pattern and to fit adjoining work.  Use full-size units 
without cutting where possible. 

1. Use dry cutting saws to cut concrete masonry units. 

H. Examine rough-in and built-in construction to verify actual locations of piping connections 
prior to installation. 

I. Do not proceed until unsatisfactory conditions have been corrected. 

3.02 CONSTRUCTION TOLERANCES: 

A. Variation from Plumb:  For vertical lines and surfaces of columns, walls and arises do not 
exceed 1/4” in 10’, or 3/8” in a story height not to exceed 20’, nor 1/2” in 40’ or more.  For 
external corners, expansion joints, control joints and other conspicuous lines, do not exceed 
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1/4” in any story or 20’ maximum, nor 1/2” in 40’ or more.  For vertical alignment of head 
joints do not exceed plus or minus 1/4” in 10’, 1/2” maximum. 

B. Variation from Level:  For bed joints and lines of exposed lintels, sills, parapets, horizontal 
grooves and other conspicuous lines, do not exceed 1/4” in any bay or 20’ maximum, nor 
1/2” in 40’ or more.  For top surfaces of bearing walls do not exceed 1/8” between adjacent 
floor elements in 10’ or 1/16” within width of a single unit. 

C. Variation of Linear Building Line:  For position shown in plan and related portion of 
columns, walls and partitions, do not exceed 1/2” in any bay or 20’ maximum, nor 3/4” in 40’ 
or more. 

D. Variation in Cross-Sectional Dimensions:  For columns and thickness of walls, from 
dimensions shown, do not exceed minus 1/4” nor plus 1/2”. 

E. Variation in Mortar Joint Thickness:  Do not exceed bed joint thickness indicated by more 
than plus or minus 1/8”, with a maximum thickness limited to 1/2”.  Do not exceed head joint 
thickness indicated by more than plus or minus 1/8”. 

3.03 LAYING MASONRY WALLS: 

A. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint 
widths and to accurately locate openings, movement-type joints, returns and offsets.  Avoid 
the use of less-than-half-size units at corners, jambs and wherever possible at other locations. 

B. Lay-up walls to comply with specified construction tolerances, with courses accurately 
spaced and coordinated with other work. 

C. Bond Pattern for Exposed Masonry:  Lay exposed masonry in the following bond pattern; do 
not use units with less than 4” horizontal face dimensions at corners or jambs. 
1. One-half running bond with vertical joint in each course centered on units in courses 

above and below. 

D. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not 
less than 2”.  Bond and interlock each course of each wythe at corners.  Do not use units with 
less than nominal 4” horizontal face dimensions at corners or jambs. 

E. Stopping and Resuming Work:  Rack back 1/2 unit length in each course; do not tooth.  Clean 
exposed surfaces of set masonry, wet units lightly (if required) and remove loose masonry 
units and mortar prior to laying fresh masonry. 

F. Built-in Work:  As the work progresses, built-in items specified under this and other sections 
of these specifications.  Fill in solidly with masonry around built-in items. 
1. Fill space between hollow metal frames and masonry solidly with mortar, unless 

otherwise indicated. 
2. Where built-in items are to be embedded in cores of hollow masonry units, place a layer 

of metal lath in the joint below and rod mortar or grout into core. 
3. Fill cores in hollow concrete masonry units with grout 3 courses (24”) under bearing 

plates, beams, lintels, posts and similar items, unless otherwise indicated 

3.04 INSTALLATION OF REINFORCED UNIT MASONRY: 

A. General:  Install reinforced unit masonry to comply with requirements of referenced unit 
masonry standard. 

B. Temporary Formwork:  Construct formwork and shores to support reinforced masonry 
elements during construction. 



Social Circle Public Works Fleet Facility 04 2000-9 
Project No. 2512 Unit Masonry Assemblies 

1. Construct formwork to conform shape, line, and dimensions shown.  Make sufficiently 
tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain 
position and shape during construction and curing of reinforced masonry. 

C. Do not place grout until entire height of masonry to be grouted has attained sufficient strength 
to resist grout pressure. 

D. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other temporary loads that may be placed on them 
during construction. 

3.05 MORTAR BEDDING AND JOINTING: 

A. Lay solid brick size masonry units with completely filled bed and head joint; butter ends with 
sufficient mortar to fill head joints and shove into place.  Do not slush head joints. 

B. Lay hollow concrete masonry units with full mortar coverage on horizontal and vertical face 
shells.  Bed webs in mortar in starting course on footings and in all courses of piers, columns 
and pilasters, and where adjacent to cells or cavities to be reinforced or filled with concrete or 
grout.  For starting course on footings where cells are not grouted, spread out full mortar bed 
including areas under cells. 

C. Maintain joint widths shown, except for minor variations required to maintain bond 
alignment.  If not shown, lay walls with 3/8” joints. 

D. Cut joints flush for masonry walls, which are to be concealed or to be covered by other 
materials, unless otherwise indicated. 

E. For CMU masonry, tool exposed joints slightly concave using a jointer larger than joint 
thickness, unless otherwise indicated. 

F. Remove masonry units disturbed after laying; clean and reset in fresh mortar.  Do not pound 
corners or jambs to shift adjacent stretcher units, which have been set in position.  If 
adjustments are required, remove units, clean off mortar and reset in fresh mortar. 

G. Collar Joints:  After each course is laid, fill the vertical longitudinal joint between wythes 
solidly and with mortar for the following masonry work: 
1. All exterior walls, except cavity walls, and interior walls and partitions. 
2. Non-Load bearing interior walls or partitions where metal ties or horizontal reinforcing 

are indicated for structural bonding and nominal thickness of wall or partition is required 
to meet code requirements for height-to-thickness ratio. 

3.06 STRUCTURAL BONDING OF MULTIWYTHE MASONRY:   

A. Use continuous horizontal joint reinforcement installed in horizontal mortar joints for bond 
tie between wythes. 

B. Corners:  Provide interlocking masonry unit bond in each course at corners, unless otherwise 
shown. 

C. Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at 
juncture, provide same type of bonding specified for structural bonding between wythes and 
space as follows: 
1. Provide continuity with horizontal joint reinforcement using prefabricated “T” units. 

3.07 CAVITIES / AIR SPACES:   

A. Keep cavities/ air spaces clean of mortar droppings and other materials during construction.  
Strike joints facing cavities/ air spaces flush. 

B. Tie exterior wythe to back-up with continuous horizontal joint reinforcing. 
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3.08 MASONRY-CELL INSULATION: 

A. Pour granular insulation into cavities as shown to fill void spaces completely.  Maintain 
inspection ports to show presence of insulation at extremities of each pour area.  Close ports 
after complete coverage has been confirmed.  Limit fall of insulation to one story in height, 
but not to exceed 20’-0”. 

3.09 HORIZONTAL JOINT REINFORCEMENT: 

A. General:  Provide continuous horizontal joint reinforcement as indicated.  Install longitudinal 
side rods in mortar for their entire length with a minimum cover of 5/8” on exterior side of 
walls, 1/2” elsewhere.  Lap reinforcing a minimum of 6”. 

B. Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise 
indicated. 

C. Reinforce all walls with continuous horizontal joint reinforcing unless specifically noted to be 
omitted. 

D. Provide continuity at corners and wall intersections by use of prefabricated “L” and “T” 
sections.  Cut and bend reinforcement units as directed by manufacturer for continuity at 
returns, offsets, column fireproofing, pipe enclosures and other special conditions. 

E. Space continuous horizontal reinforcement as follows: 
1. For single-wythe walls, space reinforcement at 16” o.c. vertically, unless otherwise 

indicated. 
2. For multi-wythe walls (solid or cavity) where continuous horizontal reinforcement acts as 

structural bond or tie between wythes, space reinforcement as required by code, but not 
more than 16” o.c. vertically. 

F. Reinforce masonry openings greater than 1’-0” wide, with horizontal joint reinforcement 
placed in 2 horizontal joints approximately 8” apart, immediately above the lintel and 
immediately below the sill.  Extend reinforcement a minimum of 2’-0” beyond jambs of the 
opening except at control joints. 
1. In addition to wall reinforcement, provide additional reinforcement at openings as 

required to comply with the above. 

3.10 ANCHORING MASONRY TO STRUCTURAL MEMBERS: 

A. Anchor masonry to structural members where masonry abuts or faces structural members to 
comply with the following: 
1. Provide an open space not less than 1” in width between masonry and structural member, 

unless indicated otherwise.  Keep open space free of mortar or other rigid materials. 
2. Anchor masonry to structural members with flexible anchors embedded in masonry joints 

and attached to structure. 
3. Space anchors as indicated, but not more than 16” o.c. vertically and 32” o.c. 

horizontally. 

3.11 MOVEMENT (CONTROL AND EXPANSION) JOINTS: 

A. General:  Provide vertical and horizontal expansion, control and expansion joints in masonry 
where indicated or required.  Build-in related items as the masonry work progresses.  Do not 
form a continuous span through movement joints, unless provisions are made to prevent in-
plane restraint of wall or partition movement. 

B. Form control joints in concrete masonry as follows: 
1. Install preformed control joint gaskets designed to fit standard sash block. 

C. Form expansion joints in brick made from clay or shale as follows: 
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1. Build flanges of factory-fabricated expansion joint units into masonry. 
2. Built in joint fillers where indicated. 
3. Form open joint of width indicated, but not less than 3/8” for installation of sealant and 

backer rod specified in Division 7- Section “Joint Sealers”.  Maintain joint free and clear 
of mortar. 

3.12 LINTELS: 

A. Install steel lintels where indicated. 

B. For hollow concrete masonry unit walls, use specially formed U-shaped lintel units with 
reinforcement bars placed as indicated and filled with concrete. 

C. Provide minimum bearing of 8” at each jamb, unless otherwise indicated. 

3.13 WEEP HOLES: 

A. General:  Install weep holes in masonry work at, or above, shelf angles, lintels, ledges and 
other obstructions to the downward flow of water in the wall so as to divert such water to the 
exterior.   

B. Install weep holes in the head joints in exterior wythes of the first course of masonry 
immediately above-embedded flashings and as follows: 
1. Form weep holes with product specified in Part 2 of this specification. 
2. Space weep holes 24” o.c. 

3.14 REPAIRING, POINTING AND CLEANING: 

A. Remove and replace masonry units that are loose, chipped, broken, stained or otherwise 
damaged, or if units do not match adjoining units.  Install new units to match adjoining units 
and install in fresh mortar or grout, pointed to eliminate evidence of replacement. 

B. Pointing:  During the tooling of joints, enlarge any voids or holes, except weep holes, and 
completely fill with mortar.  Point-up all joints including corners, openings and adjacent work 
to provide a neat, uniform appearance, prepared for application of sealants. 

C. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows: 
1. Remove large mortar particles by hand with wooden paddles and non-metallic scrape 

hoes or chisels. 
2. Test cleaning methods on sample wall panel; leave 1/2 panel uncleaned for comparison 

purposes.  Obtain Architect’s approval of sample cleaning before proceeding with 
cleaning of masonry. 

3. Protect adjacent non-masonry surfaces from contact with cleaner by covering them with 
liquid strippable masking agent, polyethylene film or waterproof masking tape. 

4. Wet wall surfaces with water prior to application of cleaners; remove cleaners promptly 
by rinsing thoroughly with clear water. 

5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2 applicable to 
type of stain present on exposed surfaces. 

D. Protection:  Provide final protection and maintain conditions, in a manner acceptable to 
Installer that ensures unit masonry is without damage and deterioration at time of Substantial 
Completion. 

 

3.15 MASONRY WASTE DISPOSAL: 

A. Remove excess masonry waste and legally dispose of off the Owner’s property. 
 
END OF SECTION 04 2000
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SECTION 05 1200 
 

STRUCTURAL STEEL FRAMING 

PART 1 – GENERAL: 

1.01 SUMMARY 

A. This Section includes the following: 
1. Structural steel. 
2. Architecturally exposed structural steel. 
3. Grout. 

1.02 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard 
Practice for Steel Buildings and Bridges (2010)”, that support design loads. 

B. Architecturally Exposed Structural Steel:  Structural steel designated as architecturally exposed 
structural steel in the Contract Documents. 

1.03 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of connections required by the Contract Documents to be selected 
or completed by structural-steel fabricator to withstand ASD-service loads indicated and comply 
with other information and restrictions indicated. 
1. Select and complete connections using schematic details and procedures indicated in AISC's 

“Steel Construction Manual," Parts 9 through 15. 
a. Details shown on the drawings are typical, similar details apply to similar conditions 

unless otherwise indicated. 
b. Connections shown on the structural drawings are schematic and are only intended to 

show the relationship of members connected.  Connection details indicated on the 
drawings shall be incorporated into Fabricator’s connection design. 

2. Engineering Responsibility:  Fabricator's responsibilities include using a qualified 
professional engineer to prepare structural analysis data for structural-steel connections. 

3. Connections for a beam which cannot conform to AISC typical connection details shall be 
designed and detailed in accordance with the following. 
a. Where beam reactions are not shown on the drawings, connections shall be designed for 

one-half the maximum uniform load which the beam will support (as simple span) for the 
span shown on the drawings for non-composite beams or three-quarters of the maximum 
uniform load which the beam will support (as simple span) for the span shown on the 
drawings for composite beams. 

b. Where connections support beams which are subject to concentrated loads, such 
concentrated loads shall be taken into account when designing the connections. 

c. Where connections are subject to eccentricity, such eccentricity shall be taken into 
account when designing the connections. 

d. End connections of floor members shall accommodate end rotations of simple, 
unrestrained beams. For this purpose, inelastic action in the connection is permitted.  

e. Coped or cut ends of members shall be reinforced where required to sustain the specified 
reactions. 

B. Design Responsibility: The Fabricator shall be responsible for all errors of detailing on the shop 
drawings, errors in fabrication, and for the correct fitting of the structural steel members.  
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1.04 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication of structural-steel components. 
1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 
2. Include embedment drawings. 
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and 

show size, length, and type of each weld. 
4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify 

pretensioned and slip-critical high-strength bolted connections. 
5. For structural-steel connections indicated to comply with design loads, include structural 

analysis data prepared by the qualified professional engineer responsible for their preparation. 

C. Welding certificates.  

D. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with 
requirements: 
1. Structural steel including chemical and physical properties. 
2. Bolts, nuts, and washers including mechanical properties and chemical analysis. 
3. Shear stud connectors. 
4. Shop primers. 
5. Nonshrink grout. 

E. Source quality-control test reports. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer with not less than 5 years’ experience in 
the erection of structural steel who has completed structural steel work similar in material, design, 
and extent to that indicated for this Project and with a record of successful in-service 
performance, and who participates in the AISC Quality Certification Program and is designated 
an AISC-Certified Erector, Category CSE. 

B. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category STD.  

C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--
Steel." 

D. Comply with applicable provisions of the following specifications and documents: 
1. AISC's "Code of Standard Practice for Steel Buildings and Bridges (AISC 303-10)". 

a. Paragraph 4.4.1 (b) of the above Code is hereby modified by the revision: “Confirmation 
that the Owner’s Designated Representative for Design has reviewed the Connection 
details shown on the Shop and Erection Drawings and submitted in accordance with 
Section 3.1.2, if applicable; and,” 

b. Paragraph 4.4 of the above is hereby modified by the revision: “These drawings shall be 
returned to the Fabricator within 23 calendar days.”  

2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2." 
3. AISC's Specification for Structural Steel Buildings—AISC 14th edition (2010). 
4. AISC’s "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts (2009)." 
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E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 
ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 
members and packaged materials from erosion and deterioration. 
1. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry or 

rusty before use. 
2. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures.  Repair or replace damaged materials or 
structures as directed. 

1.07 COORDINATION 

A. Furnish anchorage items to be embedded in or attached to other construction without delaying the 
Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for 
installation. 

PART 2 – PRODUCTS: 

2.01 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992.  

B. Channels, Angles, M, S-Shapes:  ASTM A 36. 

C. Plate and Bar:  ASTM A 36. 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

E. Steel Pipe:  ASTM A 53, Type E or S, Grade B.  

F. Welding Electrodes:  Comply with AWS requirements. 

2.02 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts; 
ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers. 
1. Finish:  Plain 
2. Direct-Tension Indicators:  ASTM F 959, Type 325 compressible-washer type. 

a. Finish:  Plain 

B. High-Strength Bolts, Nuts, and Washers:  ASTM A 490, Type 1, heavy hex steel structural 
bolts or tension-control, bolt-nut-washer assemblies with splined ends; ASTM A 563 heavy hex 
carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers, plain. 
1. Direct-Tension Indicators:  ASTM F 959, Type 490, compressible-washer type, plain. 

C. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy 
hex head steel structural bolts with splined ends; ASTM A 563 heavy hex carbon-steel nuts; and 
ASTM F 436 hardened carbon-steel washers. 
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1. Finish:  Plain. 

D. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished 
carbon steel; AWS D1.1, Type B.  

E. Headed Anchor Rods:  ASTM F 1554, Grade 55, straight. 
1. Nuts:  ASTM A 563 heavy hex carbon steel. 
2. Plate Washers:  ASTM A 36 carbon steel. 
3. Washers:  ASTM F 436 hardened carbon steel. 
4. Finish:  Plain. 

F. Threaded Rods:  ASTM A 36 
1. Nuts:  ASTM A 563 heavy hex carbon steel. 
2. Washers:  ASTM F 436 hardened ASTM A 36 carbon steel. 
3. Finish:  Plain 

G. Clevises and Turnbuckles:  ASTM A 108, Grade 1035, cold-finished carbon steel. 

H. Eye Bolts and Nuts:  ASTM A 108, Grade 1030, cold-finished carbon steel. 

2.03 PRIMER:  

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer. 

B. Galvanizing Repair Paint:  MPI#18, MPI#19, or SSPC-Paint 20. 

2.04 GROUT: 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

2.05 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according 
to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's Specification 
for Structural Steel Buildings—AISC 14th edition (2010).  
1. Camber structural-steel members where indicated. 
2. Identify high-strength structural steel according to ASTM A6 and maintain markings until 

structural steel has been erected. 
3. Mark and match-mark materials for field assembly. 
4. Complete structural-steel assemblies, including welding of units, before starting shop-priming 

operations. 

B. Architecturally Exposed Structural Steel:  Comply with fabrication requirements, including 
tolerance limits, of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for 
structural steel identified as architecturally exposed structural steel. 
1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including 

pitting, rust, scale, seam marks, roller marks, rolled trade names, and roughness. 
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2. Remove blemishes by filling or grinding or by welding and grinding, before cleaning, 
treating, and shop priming. 

C. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 1, 
"Solvent Cleaning”. 

D. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  
Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and 
manufacturer's written instructions.  

2.06 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 
1. Joint Type:  Snug tightened unless otherwise indicated on the drawings or where pretensioned 

or slip-critical joints are recommended or required by RCSC or AISC. 

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 
1. For architecturally exposed structural steel, remove backing bars or runoff tabs, back gouge, 

and grind steel smooth.  
2. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed 

structural steel will limit distortions to allowable tolerances. Prevent weld show-through on 
exposed steel surfaces. 
a. Grind butt welds flush. 
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds. 

2.07 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 
1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to 

a depth of 2 inches. 
2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials. 
5. Galvanized surfaces. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, 
slag, or flux deposits.  Prepare surfaces according to the following specifications and standards: 
1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written 
instructions and at rate recommended by SSPC to provide a dry film thickness of not less than 1.5 
mils.  Use priming methods that result in full coverage of joints, corners, edges, and exposed 
surfaces. 

D. Painting:  Apply a 1-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00, "Painting 
System Guide 7.00:  Guide for Selecting One-Coat Shop Painting Systems," to provide a dry film 
thickness of not less than 1.5 mils. 
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2.08 SOURCE QUALITY CONTROL 

A. Owner will engage an independent testing and inspecting agency to perform shop tests and 
inspections and prepare test reports. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

PART 3 – EXECUTION: 

3.01 EXAMINATION 

A. Verify elevations of concrete and masonry-bearing surfaces and locations of anchor rods, bearing 
plates, and other embedments, with steel erector present, for compliance with requirements. 

3.02 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel 
secure, plumb, and in alignment against temporary construction loads and loads equal in intensity 
to design loads.  Remove temporary supports when permanent structural steel, connections, and 
bracing are in place, unless otherwise indicated. 
1. Do not remove temporary shoring supporting composite deck construction until cast-in-place 

concrete has attained its design compressive strength. 

3.03 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC's 
"Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural 
Steel Buildings.” 

B. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting base and bearing plates.  Clean bottom surface of 
base and bearing plates.  

C. Maintain erection tolerances of structural steel and architecturally exposed structural steel within 
AISC's "Code of Standard Practice for Steel Buildings and Bridges." 

D. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug 
welds; and grind smooth at exposed surfaces.  

E. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 
enlarged to admit bolts. 

F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  
Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and 
manufacturer's written instructions. 

G. No burning or welding of steel shall be performed unless shown on the drawings and 
specifications or directed by the Structural Engineer of Record.  Any burning performed to 
elongate hole openings or to otherwise facilitate erection shall not be permitted and all affected 
steel members shall be removed and replaced. 



Social Circle Public Works Fleet Facility 05 1200-7 
Project No. 2512 Structural Steel Framing 

3.04 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 
1. Joint Type:  Snug tightened unless otherwise indicated on the drawings or where pretensioned 

or slip-critical joints are recommended or required by RCSC or AISC. 

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 
1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 

"Specification for Structural Steel Buildings—AISC 14th edition (2010) for bearing, adequacy 
of temporary connections, alignment, and removal of paint on surfaces adjacent to field 
welds. 

2. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed 
structural steel will limit distortions to allowable tolerances. Prevent weld show-through on 
exposed steel surfaces. 
a. Grind butt welds flush. 
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds. 

3. Contractor shall clean and prime all joints and bolts within 72 hours of installation. 

3.05 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
inspect field welds and high-strength bolted connections. 

B. Bolted Connections:  Shop-bolted connections will be tested and inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1. 
1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the 

following inspection procedures, at testing agency’s option: 
a. Liquid Penetrant Inspection: ASTM E 165 
b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished 

weld.  Cracks or zones of incomplete fusion or penetration will not be accepted. 
c. Ultrasonic Inspection: ASTM E 164. 
d. Radiographic Inspection: ASTM E 94. 

D. In addition to visual inspection, test and inspect field-welded shear connectors according to 
requirements in AWS D1.1 for stud welding.  

E. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

F. Contractor shall not request engineer approval or acceptance of any determined deficiency with 
the Contract Documents. 

3.06 REPAIRS AND PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according 
to ASTM A 780 and manufacturer's written instructions. 
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B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted joists and accessories and abutting 
structural steel. 
1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 

cleaning. 
2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 

 
C. Touchup Painting:  Cleaning and touchup painting are specified in Division 09 painting Sections. 

 
 
 
END OF SECTION 05 1200 
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SECTION 05 3100 

STEEL DECKING 

PART 1 – GENERAL: 

1.01 SUMMARY 

A. This Section includes the following: 
1. Roof deck. 
2. Composite floor deck. 
3. Noncomposite form deck. 

1.02 SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing channels, 
pans, cut deck openings, special jointing, accessories, and attachments to other construction. 

C. Product Certificates. 

D. Welding certificates. 

E. Field quality-control test and inspection reports. 

1.03 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code -
 Sheet Steel." 

B. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to 
AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members." 

C. FMG Listing:  Provide steel roof deck evaluated by FMG and listed in its "Approval Guide, 
Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 
handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.   

PART 2 – PRODUCTS: 

2.01 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Canam Steel Corp.; The Canam Manac Group. 
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2. Consolidated Systems, Inc. 
3. Nucor Corp.; Vulcraft Division. 
4. Roof Deck, Inc. 
5. United Steel Deck, Inc. 
6. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 

2.02 ROOF DECK 

A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and with the 
following: 
1. Prime-Painted Steel Sheet:  ASTM A 1008, Structural Steel (SS), Grade 33 minimum, shop 

primed with manufacturer's standard baked-on, rust-inhibitive primer. 
a. Color Manufacturer’s standard. 
b. Deck profile:  As indicated. 
c. Profile Depth:  As indicated 
d. Design Uncoated-Steel Thickness:  As indicated 
e. Span Condition:  Triple span or more. 
f. Side Laps: Overlapped or interlocking seam at Contractor’s option. 

2.03 COMPOSITE FLOOR DECK 

A. Composite Steel Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs 
and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite 
Steel Floor Deck," in SDI Publication No. 30, with the minimum section properties indicated, and 
with the following: 
1. Galvanized Steel Sheet:  ASTM A 653, Structural Steel (SS), Grade 33 G60 zinc coating. 
2. Profile Depth:  As indicated. 
3. Design Uncoated-Steel Thickness:  As Indicated. 
4. Span Condition:  Triple span or more. 

2.04 NONCOMPOSITE FORM DECK 

A. Noncomposite Steel Form Deck: Fabricate ribbed-steel sheet noncomposite form-deck panels to 
comply with “SDI Specifications and Commentary for Noncomposite Steel Form Deck,” in SDI 
Publication No. 30, with the minimum section properties indicated, and with the following: 
1. Galvanized Steel Sheet: ASTM A 653, Structural Steel (SS), Grade 33 G60 zinc coating. 
2. Profile Depth: As indicated on drawings. 
3. Design Uncoated-Steel Thickness: As indicated on drawings. 
4. Span Condition: Triple span or more 
5. Side Laps: Overlapped. 

2.05 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically driven 
carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 
screws, No. 10 minimum diameter. 
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D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 psi, 
not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of 
profile indicated or required for application. 

F. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same 
material and finish as deck, and of thickness and profile recommended by SDI Publication No. 30 
for overhang and slab depth. 

G. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 
finish, and thickness as deck, unless otherwise indicated. 

H. Rolled-in Hanger Tabs:  Provide for use with floor deck as indicated on plans. 

I. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick, with factory-
punched hole of 3/8-inch minimum diameter. 

J. Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035, with dry film containing a minimum 
of 94 percent zinc dust by weight. 

PART 3 – EXECUTION: 

3.01 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in SDI 
Publication No. 30, manufacturer's written instructions, and requirements in this Section, and as 
indicated on the structural contract documents. 

B. Locate deck bundles to prevent overloading of supporting members. 

C. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 
and bearing on supporting frame before being permanently fastened.  Do not stretch or contract 
side-lap interlocks. 

D. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

E. Cut and neatly fit deck panels and accessories around openings and other work projecting through 
or adjacent to deck. 

F. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of deck, and support of other work. 

G. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 

3.02 ROOF-DECK INSTALLATION 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface 
diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches 
long, and as follows: 

1. Weld Diameter:  5/8 inch, nominal. 
2. Weld Spacing:  as indicated. 
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B. Side-Lap and Perimeter Edge Fastening:  As indicated on drawings, and as follows: 
1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches, with end joints as follows: 

1. End Joints:  Lapped 2 inches minimum or butted at Contractor's option. 

D. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end closures, 
and reinforcing channels according to deck manufacturer's written instructions.  Weld to substrate 
to provide a complete deck installation. 
1. Weld cover plates at changes in direction of roof-deck panels, unless otherwise indicated. 

E. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where indicated.  
Install with adhesive according to manufacturer's written instructions to ensure complete closure. 

F. Sound-Absorbing Insulation:  Installation into topside ribs of deck as specified in Division 7. 

3.03 FLOOR-DECK INSTALLATION 

A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface 
diameter indicated and as follows: 
1. Weld Diameter:  5/8 inch, nominal. 
2. Weld Spacing:  Space and locate welds as indicated. 

B. Side-Lap and Perimeter Edge Fastening:  As indicated on drawings, and as follows: 
1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches, with end joints as follows: 
1. End Joints:  Butted. 

D. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting 
structure according to SDI recommendations, unless otherwise indicated. 

E. Floor-Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, 
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and sides 
of deck. 

3.04 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

B. Field welds will be subject to inspection. 

C. Testing agency will report inspection results promptly and in writing to Contractor and Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of 
corrected work with specified requirements. 
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3.05 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck 
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 

B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both surfaces of 
prime-painted deck immediately after installation, and apply repair paint. 

C. Provide final protection and maintain conditions to ensure that steel deck is without damage or 
deterioration at time of Substantial Completion. 

END OF SECTION 05 3100



 

 



Social Circle Public Works Fleet Facility 05 4000-1 
Project No. 2512 Cold-Formed Metal Framing 

SECTION 05 4000 

COLD-FORMED METAL FRAMING 

 
PART 1 GENERAL 

1.01 SUMMARY 

A. This Section includes the following: 
1. Exterior non-load-bearing wall framing. 

1.02 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide cold-formed metal framing capable of withstanding 
design loads within limits and under conditions indicated. 
1. Design Loads: As indicated. 
2. Deflection Limits: Design framing systems to withstand design loads without 

deflections greater than the following: 
a. Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/600 of the 

wall height. 
3. Design framing systems to provide for movement of framing members without 

damage or overstressing, sheathing failure, connection failure, undue strain on 
fasteners and anchors, or other detrimental effects when subject to a maximum 
ambient temperature change of 120 deg F. 

4. Design framing system to maintain clearances at openings, to allow for construction 
tolerances, and to accommodate live load deflection of primary building structure as 
follows: 
a. Upward and downward movement of 1/2 inch, or primary building framing element 

span divided by 240 (whichever is greater). 

B. Cold-Formed Steel Framing, General: Design according to AISI's "Standard for Cold-
Formed Steel Framing - General Provisions." 
1. Headers: Design according to AISI's "Standard for Cold-Formed Steel Framing - 

Header Design." 
2. Design exterior non-load-bearing wall framing to accommodate horizontal 

deflection without regard for contribution of sheathing materials. 
3. Roof Trusses: Design according to AISI's "Standard for Cold-Formed Steel Framing - 

Truss Design." 

1.03 SUBMITTALS 

A. Product Data: For each type of cold-formed metal framing product and accessory indicated. 

B. Shop Drawings: Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 
framing; fabrication; and fastening and anchorage details, including mechanical fasteners. 
Show reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work. 
1. For cold-formed metal framing indicated to comply with design loads, include structural 

analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 
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C. Welding certificates. 

D. Qualification Data 

E. Product Test Reports 

1.04 QUALITY ASSURANCE 

A. Installer Qualifications: Engage an experienced installer who has completed cold-formed 
metal framing similar in material, design, and extent to that indicated for this project and 
whose work has resulted in construction with a record successful in service performance. 

B. Engineering Responsibility: Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer. 

C. Professional Engineer Qualifications: A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those 
performed for installations of cold-formed metal framing that are similar to those indicated 
for this Project in material, design, and extent. 

D. Product Tests: Mill certificates or data from a qualified independent testing agency 
indicating steel sheet complies with requirements. 

E. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

F. Fire-Test-Response Characteristics: Where indicated, provide cold-formed metal framing 
identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and 
inspecting agency acceptable to authorities having jurisdiction. 

G. AISI Specifications and Standards: Comply with AISI's "North American Specification for 
the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed 
Steel Framing - General Provisions." 
1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Truss Design." 
2. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed metal framing from corrosion, deformation, and other damage during 
delivery, storage, and handling. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Steel Sheet: ASTM A 1003, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows: 
1. Grade: As required by structural performance 
2. Coating: G90 or equivalent 

 
2.02 EXTERIOR NON-LOAD-BEARING WALL FRAMING 
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A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 
1. Minimum Base-Metal Thickness: 0.0329 inch. 
2. Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths 
indicated, unpunched, with unstiffened flanges, and as follows: 
1. Minimum Base-Metal Thickness: Matching steel studs. 

C. Vertical Deflection Clips: Manufacturer's standard bypass or head clips, capable of 
accommodating upward and downward vertical displacement of primary structure through 
positive mechanical attachment to stud web. 

D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, 
with unstiffened flanges, of web depth to contain studs while allowing free vertical 
movement, with flanges designed to support horizontal and lateral loads and transfer them 
to the primary structure. 

E. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, 
consisting of nested inner and outer tracks; unpunched, with unstiffened flanges. 

F. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from 
upward and downward vertical displacement and lateral drift of primary structure. 

2.03 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003, Structural Grade, 
Type H, metallic coated, of same grade and coating weight used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated, as follows: 
1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Anchor clips. 
5. End clips. 
6. Foundation clips. 
7. Gusset plates. 
8. Stud kickers, knee braces, and girts. 
9. Joist hangers and end closures. 
10. Hole reinforcing plates. 
11. Backer plates. 

2.04 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A 36, zinc coated by hot-dip process according to 
ASTM A 123. 

B. Anchor Rods: ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon- 
steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A 153, Class C. 
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C. Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to 
sustain, without failure, a load equal to 5 times design load, as determined by testing 
per ASTM E 488 conducted by a qualified independent testing agency. 

D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with capability to sustain, without failure, a 
load equal to 10 times design load, as determined by testing per ASTM E 1190 conducted 
by a qualified independent testing agency. 

E. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping 
steel drill screws. 
1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere. 

F. Welding Electrodes: Comply with AWS standards. 

2.05 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: ASTM A 780. 

B. Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand, 
ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum 
water required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, and 
plasticizing and water-reducing agents, complying with ASTM C 1107, with fluid 
consistency and 30-minute working time. 

D. Shims: Load bearing, high-density multimonomer plastic, nonleaching. 

E. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members. 

2.06 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and 
with connections securely fastened, according to referenced AISI's specifications and 
standards, manufacturer's written instructions, and requirements in this Section. 
1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed metal framing members by welding, screw fastening, clinch 

fastening, or riveting as standard with fabricator. Wire tying of framing members is not 
permitted. 
a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 

quality of welds, and methods used in correcting welding work. 
b. Locate mechanical fasteners and install according to Shop Drawings, with screw 

penetrating joined members by not less than three exposed screw threads. 
4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw 

fastening, according to Shop Drawings. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and 
erection stresses. Lift fabricated assemblies to prevent damage or permanent distortion. 
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C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum 
allowable tolerance variation of 1/8 inch in 10 feet and as follows: 
1. Spacing: Space individual framing members no more than plus or minus 1/8 inch from 

plan location. Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

2. Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of- 
square tolerance of 1/8 inch. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance. 
1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary 
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials. 

B. After applying sprayed fire-resistive materials, remove only as much of these materials as 
needed to complete installation of cold-formed framing without reducing thickness of fire- 
resistive materials below that are required to obtain fire-resistance rating indicated. Protect 
remaining fire-resistive materials from damage. 

C. Install load bearing shims or grout between the underside of wall bottom track or rim track 
and the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing 
surface on supporting concrete or masonry construction. 

D. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of 
foundation wall or slab at stud or joist locations. 

3.03 INSTALLATION, GENERAL 

A. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel 
Framing - General Provisions" and to manufacturer's written instructions unless more 
stringent requirements are indicated. 

B. Install cold-formed metal framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

C. Install framing members in one-piece lengths unless splice connections are indicated for 
track or tension members. 

D. Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed. Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and permanent 
connections to framing are secured. 

E. Do not bridge building expansion and control joints with cold-formed metal framing. 
Independently frame both sides of joints. 
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F. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior 
framing members, such as headers, sills, boxed joists, and multiple studs at openings, that 
are inaccessible on completion of framing work. 

G. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's 
standard punched openings. 

H. Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 
1. Space individual framing members no more than plus or minus 1/8 inch from plan 

location. Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

3.04 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor 
to supporting structure as indicated. 

B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated. Space studs 
as follows: 
1. Stud Spacing: 24 inches maximum. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of 
vertical loads while providing lateral support. 
1. Install single-leg deflection tracks and anchor to building structure. 
2. Install double deep-leg deflection tracks and anchor outer track to building structure. 
3. Connect vertical deflection clips to bypassing or infill studs and anchor to 

building structure. 
4. Connect drift clips to cold formed metal framing and anchor to building structure. 

E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not 
more than 48 inches apart. Fasten at each stud intersection. 
1. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 

inches of single deflection track. Install a combination of flat, taut, steel sheet straps of 
width and thickness indicated and stud or stud-track solid blocking of width and 
thickness matching studs. Fasten flat straps to stud flanges and secure solid blocking to 
stud webs or flanges. 
a. Install solid blocking at centers indicated on Shop Drawings. 

2. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs. 

3. Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated 
and stud-track solid blocking of width and thickness to match studs. Fasten flat straps 
to stud flanges and secure solid blocking to stud webs or flanges. 

4. Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable 
wall-framing system. 
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3.05 REPAIRS AND PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 
and manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and Installer, that ensure that cold-formed metal framing is without damage or 
deterioration at time of Substantial Completion. 

 

 
END OF SECTION 05 4000
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SECTION 05 5000 

METAL FABRICATIONS 

PART 1 GENERAL 

1.01. RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02. SUMMARY 

A. This Section includes the following: 
1. Steel framing and supports for countertops. 
2. Steel framing and supports for mechanical and electrical equipment. 
3. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 
4. Shelf angles. 
5. Loose bearing and leveling plates. 
6. Steel weld plates and angles for casting into concrete not specified in other Sections. 
7. Structural-steel door frames. 
8. Miscellaneous steel trim including steel angle corner guards and steel edgings.  
9. Metal bollards and pipe guards. 
10. Abrasive metal nosing treads and thresholds. 
11. Steel pipe railings and handrails. 
12. Metal stairs. 

B. Products furnished, but not installed, under this Section include the following: 
1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be cast into concrete 

or built into unit masonry. 

1.03. SUBMITTALS 

A. Product Data:  For the following: 
1. Nonslip aggregates and nonslip-aggregate surface finishes. 
2. Metal nosings and treads. 
3. Paint products. 
4. Grout. 

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 
1. Include plans, elevations, sections, and details of metal fabrications and their 

connections.  Show anchorage and accessory items. 
2. Provide templates for anchors and bolts specified for installation under other Sections. 
3. For installed products indicated to comply with design loads, include structural analysis 

data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

C. Samples for Verification:  For each type and finish of extruded nosing and tread. 

D. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products 
furnished comply with requirements. 

E. Welding certificates. 
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F. Qualification Data:  For professional engineer. 

1.04. QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to the following: 
1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.2, "Structural Welding Code--Aluminum." 
3. AWS D1.3, "Structural Welding Code--Sheet Steel." 
4. AWS D1.6, "Structural Welding Code--Stainless Steel." 

1.05. SYSTEM PERFORMANCE REQUIREMENTS: 

A. Structural Performances: Design, engineer, fabricate, and install the following metal fabrica-
tions to withstand the following structural loads without exceeding the allowable design 
working stress of the materials involved, including anchors and connections.  Apply each 
load to produce the maximum stress in each respective components of each metal fabrication. 
1. Top Rail of Guardrail Systems:  Capable of withstanding the following loads applied as  

indicated: 
a. Concentrated loads of 300 lbf applied at any point Non-concurrently, vertically 

downward, or horizontally. 
2. Handrails Not Serving as Top Rails:  Capable of withstanding the following loads applied   

as indicated: 
a. Concentrated load of 200 lbf applied at any point non-concurrently, vertically down-

ward or horizontally. 
3. Infill Area of Guardrail Systems:  Capable of withstanding a horizontal concentrated load  

of 200 lbf applied to one square foot at any point in the system including panels, interme-
diate rails balusters, or other elements composing the infill area. 

4. Treads of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per square foot 
or a concentrated load of 300 lbf on an area of 4 square inches located in the center of the 
tread, whichever produces the greater stress. 

5. Platform of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per square 
foot. 

1.06. PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication and indicate measurements on 
Shop Drawings. 
1. Provide allowance for trimming and fitting at site. 

1.07. COORDINATION 

A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  
Deliver such items to Project site in time for installation. 

B. Coordinate installation of steel weld plates and angles for casting into concrete that are 
specified in this Section but required for work of another Section.  Deliver such items to 
Project site in time for installation. 



Social Circle Public Works Fleet Facility 05 5000-3 
Project No. 2512 Metal Fabrications 

PART 2 PRODUCTS 

2.01. MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
1. Available Products:  Subject to compliance with requirements, products that may be 

incorporated into the Work include, but are not limited to, products specified. 
2. Products:  Subject to compliance with requirements, provide one of the products 

specified. 
3. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

4. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.02. METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

2.03. FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36. 

B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304. 

C. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

D. Rolled-Steel Floor Plate:  ASTM A 786, rolled from plate complying with ASTM A 36 or 
ASTM A 283, Grade C or D. 

E. Rolled-Stainless-Steel Floor Plate:  ASTM A 793. 

F. Abrasive-Surface Floor Plate:  Steel plate with abrasive granules rolled into surface. 
1. Available Products: 

a. IKG Industries, a Harsco company; Mebac. 
b. W. S. Molnar Company; SlipNOT. 

G. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

H. Steel Pipe:  ASTM A 53, standard weight (Schedule 40), unless another weight is indicated or 
required by structural loads. 

I. Slotted Channel Framing:  Cold-formed metal channels with continuous slot complying with 
MFMA-3. 
1. Size of Channels:  As indicated. 
2. Material:  Galvanized steel complying with ASTM A 653, structural steel, Grade 33, with 

G90 coating; nominal thickness. 

J. Cast Iron:  ASTM A 48, Class 30, unless another class is indicated or required by structural 
loads. 

2.04. NONFERROUS METALS 

A. Aluminum Plate and Sheet:  ASTM B 209, Alloy 6061-T6. 

B. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T6. 

C. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632, Alloy 6061-T6. 
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D. Aluminum Castings:  ASTM B 26, Alloy 443.0-F. 

E. Bronze Plate, Sheet, Strip, and Bars:  ASTM B 36, Alloy UNS No. C28000 (muntz metal, 60 
percent copper). 

F. Bronze Extrusions:  ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze). 

G. Bronze Castings:  ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400 
(leaded semired brass). 

H. Nickel Silver Extrusions:  ASTM B 151, Alloy UNS No. C74500. 

I. Nickel Silver Castings:  ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel 
bronze). 

2.05. FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior 
use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at 
exterior walls.  Provide stainless-steel fasteners for fastening aluminum.  Select fasteners for 
type, grade, and class required. 

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, 
ASTM A 563; and, where indicated, flat washers. 

C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, nuts 
and, where indicated, flat washers; ASTM F 593 for bolts and ASTM F 594 for nuts, Alloy 
Group 1. 

D. Anchor Rods:  ASTM F 1554, Grade 36. 
1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being 

fastened is indicated to be galvanized. 

E. Eyebolts:  ASTM A 489. 

F. Machine Screws:  ASME B18.6.3. 

G. Lag Bolts:  ASME B18.2.1. 

H. Wood Screws:  Flat head, ASME B18.6.1. 

I. Plain Washers:  Round, ASME B18.22.1. 

J. Lock Washers:  Helical, spring type, ASME B18.21.1. 

2.06. MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 

B. Shop Primers:  Provide primers that comply with Division 09 painting Sections.  

C. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

E. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous 
grout complying with ASTM C 1107.  Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 
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F. Concrete Materials and Properties:  Comply with requirements in Division 03 Section "Cast-
in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-
day compressive strength of 3000 psi, unless otherwise indicated. 

2.07. FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble 
units only as necessary for shipping and handling limitations.  Use connections that maintain 
structural value of joined pieces.  Clearly mark units for reassembly and coordinated 
installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius 
of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work true to line and level with accurate angles and surfaces and straight 
edges. 

E. Weld corners and seams continuously to comply with the following: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 
where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) 
screws or bolts, unless otherwise indicated.  Locate joints where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, 
screws, and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space 
anchoring devices to secure metal fabrications rigidly in place and to support indicated loads. 
1. Where units are indicated to be cast into concrete or built into masonry, equip with 

integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch  
embedment and 2-inch hook, not less than 8 inches from ends and corners of units and 24 
inches  o.c., unless otherwise indicated. 

2.08. MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise 
indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive 
adjacent construction retained by framing and supports.  Cut, drill, and tap units to receive 
hardware, hangers, and similar items. 
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C. Galvanize miscellaneous framing and supports where exposed to the exterior or otherwise 
indicated. 

D. Prime miscellaneous framing and supports with zinc-rich primer where not galvanized. 

2.09. LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated.  Weld adjoining members 
together to form a single unit where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear 
span but not less than 8 inches, unless otherwise indicated. 

C. Galvanize loose steel lintels located in exterior walls. 

2.10. SHELF ANGLES 

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete 
framing.  Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 
inches from ends and 24 inches o.c., unless otherwise indicated. 
1. Provide mitered and welded units at corners. 
2. Provide open joints in shelf angles at expansion and control joints.  Make open joint 

approximately 2 inches larger than expansion or control joint. 

B. For cavity walls, provide vertical channel brackets to support angles from backup masonry 
and concrete. 

C. Galvanize shelf angles located in exterior walls. 

D. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-
in-place concrete. 

2.11. LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction.  Drill plates to receive anchor bolts and for grouting. 

B. Prime plates with zinc-rich primer. 

2.12. STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 
concrete construction as needed to complete the Work.  Provide each unit with not less than 
two integrally welded steel strap anchors for embedding in concrete. 

2.13. STRUCTURAL-STEEL DOOR FRAMES 

A. Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to 
dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch steel channel stops, 
unless otherwise indicated.  Plug-weld built-up members and continuously weld exposed 
joints.  Secure removable stops to frame with countersunk machine screws, uniformly spaced 
at not more than 10 inches o.c.  Reinforce frames and drill and tap as necessary to accept 
finish hardware. 
1. Provide with integrally welded steel strap anchors for securing door frames into adjoining 

concrete or masonry. 

B. Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames 
for anchoring frame to floor with expansion shields and bolts. 

C. Prime exterior steel frames and interior steel frames, where indicated with zinc-rich primer. 
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2.14. MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles 
shown with continuously welded joints and smooth exposed edges.  Miter corners and use 
concealed field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation 
with other work. 
1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 

construction. 

C. Prime exterior miscellaneous steel trim and interior miscellaneous steel trim, where indicated 
with zinc-rich primer. 

2.15. METAL BOLLARDS AND PIPE GUARDS 

A. Fabricate metal bollards from Schedule 40 steel pipe. 
1. Cap bollards with 1/4-inch- thick steel plate. 
2. Where bollards are indicated to receive push-button controls for door operators, provide 

necessary cutouts for push-button controls and hole for wire. 

B. Fabricate bollards with 3/8-inch- thick steel base plates for bolting to concrete slab.  Drill 
base plates at all 4 corners for 3/4-inch anchor bolts. 
1. Where bollards are to be anchored to sloping concrete slabs, angle base plates for plumb 

alignment of bollards. 

C. Fabricate sleeves for bollard anchorage from steel pipe with 1/4-inch- thick steel plate welded 
to bottom of sleeve.  Make sleeves not less than 8 inches deep and 3/4 inch larger than OD of 
bollard. 

2.16. ABRASIVE METAL NOSINGS TREADS AND THRESHOLDS 

A. Cast-Metal Units:  Cast gray iron, Class 20, with an integral abrasive finish consisting of 
aluminum oxide, silicon carbide, or a combination of both.  Fabricate units in sizes and 
configurations indicated and in lengths necessary to accurately fit openings or conditions. 
1. Manufacturers: 

a. American Safety Tread Co., Inc. 
b. Balco Inc. 
c. Barry Pattern & Foundry Co., Inc. 
d. Granite State Casting Co. 
e. Safe-T-Metal Co. 
f. Wooster Products Inc. 

2. Nosings:  Cross-hatched units, 4 inches wide with 1-inch lip, for casting into concrete 
steps. 

3. Nosings:  Cross-hatched units, 1-1/2 by 1-1/2 inches, for casting into concrete curbs. 
4. Treads:  Cross-hatched units, full depth of tread with 3/4-by-3/4-inch nosing, for 

application over bent plate treads or existing stairs. 
5. Thresholds:  Fluted-saddle-type units, 5 inches wide by 1/2 inch high, with tapered edges. 
6. Thresholds:  Fluted-interlocking- (hook-strip-) type units, 5 inches wide by 5/8 inch  

high, with tapered edge. 
a. Thresholds:  Plain-stepped- (stop-) type units, 5 inches wide by 1/2 inch high, with 

1/2-inch step. 
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2.17. STEEL PIPE RAILINGS AND HANDRAILS: 

A. General:  Fabricate pipe railings and handrails to comply with requirements indicated for de-
sign, dimensions, details, finishes, and member sizes, including wall thickness of pipe, post 
spacings, and anchorage, but not less than that required to support structural loads.   

B. Interconnect railing and handrail members by butt-welding or welding with internal connect-
ors, at fabricator’s option, unless as otherwise indicated. 
1. At tee and cross intersections, notch ends of intersecting members to fit contour of pipe to 

which end is joined and weld all around. 

C. Form changes in direction of railing members as follows: 
1. By insertion of prefabricated elbow fittings. 
2. By radius bends of radius indicated. 
3. By mitering at elbow bends. 
4. By bending. 
5. By any method indicated above, applicable to change of direction involved. 

D. Form simple and compound curves by bending pipe in jigs to produce uniform curvature for 
each repetitive configuration required; maintain cylindrical cross-section of pipe throughout 
entire bend without buckling, twisting, cracking or otherwise deforming exposed surfaces of 
pipe. 

E. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. 

F. Close exposed ends of pipe by use of prefabricated fittings. 

G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, mis-
cellaneous fittings and anchors for interconnections of pipe and attachment of railings and 
handrails to other work.  Furnish inserts and other anchorage devices for connecting railings 
and handrails to concrete or masonry work. 
1. For railing posts set in concrete, fabricate  sleeves from  steel pipe not less than 5” long 

with an inside diameter not less than 1/2” greater than the outside diameter of  post,  with 
steel plate closure welded to bottom of sleeve. 

H. Fillers:  Provide steel sheet or plate fillers of thickness and size required to support structural 
loads of handrails where needed to transfer wall bracket loads through wall finishes to struc-
tural supports.  Size fillers to suit wall finish thickness.  Size fillers to produce adequate bear-
ing to prevent bracket rotation and overstressing of substrate. 

I. For exterior steel railings and handrails formed from steel pipe with galvanized finish, galva-
nize fittings, brackets, fasteners, sleeves and other ferrous components.   

J. For interior steel railings and handrails formed from steel pipe with black finish, provide non-
galvanized ferrous metal fittings, brackets, fasteners and sleeves, except galvanize anchors 
embedded in exterior masonry and concrete construction. 

2.18. STEEL FRAMED STAIRS: 

A. General:  Construct stairs to conform to sizes and arrangements indicated.  Joint pieces to-
gether by welding, unless otherwise indicated.  Provide complete stair assemblies, including 
metal framing, hangers, columns, railings, newels, balusters, struts, clips, brackets, bearing 
plates and other components necessary for the support of stairs and platforms and as required 
to anchor and contain the stairs on the supporting structure. 
1. NAAMM Stair Standard:  Comply with “Recommended Voluntary Minimum Standards 

for Fixed Metal Stairs” in NAAMM “Metal Stair Manual” for class of stair designated, 
except where more stringent requirements are indicated: 
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a. Architectural class, unless otherwise indicated. 
2. Fabricate treads and platforms of exterior stairs to accommodate slopes to drain in fin-

ished traffic surfaces. 

B. Stair Framing:  Fabricate stringers of structural steel channels, or plates, or a combination 
thereof, as indicated.  Provide closures for exposed ends of stringers.  Construct platforms of 
structural steel channel headers and miscellaneous framing members as indicated.  Bolt or 
weld headers to strings, newels, and framing members to strings and headers; fabricate and 
join so that bolts, if used, do not appear on finish surfaces. 

C. Metal Pan Risers, Subtreads and Subplatforms:  Shape metal pans for risers and subtreads to 
conform to configuration shown.  Provide thicknesses of structural steel sheet for metal pans 
indicated, but not less than that required, to support total design loading. 
1. Form metal pans of uncoated cold-rolled steel sheet, unless otherwise indicated. 
2. Attach risers and subtreads to stringers by means of brackets made of steel angles or bars.  

Weld brackets to stringers and attach metal pans to brackets by welding, riveting or bolt-
ing. 
a. At Contractor’s option, provide prefabricated stair assemblies with prefilled treads 

consisting of prepoured reinforced concrete fill, with non-slip aggregate finish, in 
welded sheet metal pan, attached to installed stringers using manufacturer’s standard 
connection detail. 

b. Product:  Subject to compliance with requirements, provide Speedstair by American 
Stair,Corp., Inc., or approved equal. 

3. Provide subplatforms of configuration and construction indicated.  If not indicated, of 
same metal as risers and subtreads, in thicknesses required to support design loading.  At-
tach subplatform to platform framing members with welds. 

4. Steel Floor Plate Treads and Platforms:  Provide raised pattern steel floor plate in pattern 
indicated or, if not indicated, as selected from manufacturer’s standard patterns. 
a. Form treads of ¼” thick raised pattern steel floor plate with integral nosing and back 

edge stiffner.  Weld steel supporting brackets to stringers and treads to brackets. 
b. Fabricate platforms of raised pattern steel floor plate of thickness indicated.  Provide 

nosing matching that on treads at all landings.  Secure to platform framing members 
with welds. 

5. Stair Railings and Handrails:  Comply with applicable requirements specified elsewhere 
in this section for steel pipe railings and handrails, and as follows: 
a. Fabricate newels of steel tubing and provide newel caps of gray-iron castings, as 

shown. 
b. Railings may be bent at corners, rail returns, and wall returns, instead of using pre-

fabricated fittings. 
c. Connect railing posts to stair framing by direct welding, unless otherwise indicated. 

2.20. FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.21. STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard listed 
below: 
1. ASTM A 123, for galvanizing steel and iron products. 
2. ASTM A 153, for galvanizing steel and iron hardware. 
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B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below for SSPC surface preparation specifications and 
environmental exposure conditions of installed metal fabrications: 

C. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those 
with galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or 
masonry, unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application 
Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting. 

2.22. STAINLESS-STEEL FINISHES 

A. Remove tool and die marks and stretch lines or blend into finish. 

B. Grind and polish surfaces to produce uniform, directionally textured, polished finish 
indicated, free of cross scratches.  Run grain with long dimension of each piece. 

C. Bright, Directional Satin Finish:  No. 4. 

D. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign 
matter and leave surfaces chemically clean. 

PART 3 EXECUTION 

3.01. INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 
metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; 
with edges and surfaces level, plumb, true, and free of rack; and measured from established 
lines and levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that 
are not to be left as exposed joints but cannot be shop welded because of shipping size 
limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip 
galvanized after fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.  Provide threaded fasteners 
for use with concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, 
and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with 
grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint. 
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3.02. INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for operable partitions securely to and rigidly brace from building structure. 

C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure 
girders with anchor bolts embedded in grouted masonry or concrete or with bolts through top 
plates of pipe columns. 
1. Where grout space under bearing plates is indicated for girders supported on concrete or 

masonry, install as specified in "Installing Bearing and Leveling Plates" Article. 

D. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column 
baseplates as specified in "Installing Bearing and Leveling Plates" Article. 
1. Grout baseplates of columns supporting steel girders after girders are installed and 

leveled. 

3.03. INSTALLING PREFABRICATED BUILDING COLUMNS 

A. Install prefabricated building columns to comply with AISC's "Specification for Structural 
Steel Buildings Allowable Stress Design and Plastic Design with Commentary" and with 
requirements applicable to listing and labeling for fire-resistance rating indicated. 

3.04. INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 
improve bond to surfaces.  Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members 
have been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims 
but, if protruding, cut off flush with edge of bearing plate before packing with grout. 
1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not 

exposed to moisture; use nonshrink, nonmetallic grout in exposed locations, unless 
otherwise indicated. 

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.05. INSTALLING METAL BOLLARDS 

A. Anchor bollards to existing construction with expansion anchors.  Provide four 3/4-inch bolts 
at each bollard, unless otherwise indicated. 
1. Embed anchor bolts at least 4 inches in concrete. 

B. Fill bollards solidly with concrete, mounding top surface to shed water. 
1. Do not fill removable bollards with concrete. 

3.06. INSTALLING NOSINGS, TREADS, AND THRESHOLDS 

A. Center nosings on tread widths. 

B. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and 
level with tread surfaces. 

C. Seal thresholds exposed to exterior with elastomeric sealant complying with Division 07 
Section "Joint Sealants" to provide a watertight installation. 

3.07. INSTALLATION OF STEEL PIPE RAILINGS AND HANDRAILS: 
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A. Adjust railings prior to anchoring to ensure matching alignment at abutting joints.  Space 
posts at spacing indicated or if not indicated, as required by design loadings.  Plumb posts in 
each direction.  Secure posts and railing ends to building construction as follows: 
1. Anchor posts in concrete by means pipe sleeves preset and anchored into concrete.  After 

posts have been inserted into sleeves, fill annular space between post and sleeve solid 
with non-shrink, non-metallic grout, mixed and placed to comply with grout manufactur-
er’s directions. 
a. Non-shrink, non-metallic grout. 
b. Cover anchorage joint with a round steel flange attached to posts as follows: 

1. Welded to post after placement of anchoring material. 

B. Anchor posts to steel with steel oval flanges, angle type or floor type as required by condi-
tions, welded to posts and steel supporting members. 

C. Anchor rail ends to steel with steel oval or round flanges welded to rail ends and structural 
steel members, unless otherwise indicated. 

D. Secure handrails to wall with brackets and end fittings.  Provide bracket with not less than 1-
1/2” clearance from inside face of handrail and finished wall surface.  Locate brackets as in-
dicated, or if not indicated, at spacing required for design loading.  Secure wall brackets and 
wall return fittings to building construction as follows: 
1. Use type of bracket with pre-drilled hole for exposed bolt anchorage. 
2. For concrete and solid masonry anchorage, use drilled-in expansion shield and either 

concealed hanger bolt or exposed lag bolt, as applicable. 
3. For steel framed gypsum board assemblies, fasten brackets directly to steel framing or 

concealed anchors using self-tapping screws of size and type required to support structur-
al loads. 

3.08. ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 
1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 05 5000 
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SECTION 06 1000 
 

ROUGH CARPENTRY 
 
 
PART 1 - GENERAL: 
 

1.01 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification sections, apply to work of this section.  

 
1.02 SUMMARY: 

 
A. Types of work in this section include rough carpentry for: 

1. Wood furring, grounds, nailers and blocking. 
2. Fire-retardant plywood panels at work areas. 
3. Fasteners. 

 
B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Section 03 3000 – Cast-in-Place Concrete. 
2. Division 5 – Metals. 
3. Division 6 – Woods & Plastics. 
4. Section 08 1113 – Hollow Metal Doors & Frames. 
5. Section 09 2216 – Non-Structural Metal Framing. 
6. Section 09 2000 – Gypsum Board. 
7. Section 09 7700 – Special Wall Surfaces. 
8. Section 09 9100 – Paints & Coatings. 
9. Section 10 2113 – Toilet Partitions. 
10. Section 10 2800 – Toilet & Bath Accessories. 
11. Section 10 2813 – Mirror Unit. 
12. Section 10 4416 – Fire-Protection Specialties. 
13. Division 26 – Electrical. 

 
1.03 DEFINITIONS: 

 
A. Rough carpentry includes carpentry work not specified as part of other Sections and generally not 

exposed, unless otherwise specified. 
 

1.04 REFERENCES: 
 

A. American Forest and Paper Association (AFPA) 
1. Manual for Wood Frame Construction 

 
B. Engineered Wood Association 

1. Form E30 Engineered Wood Design/Construction Guide 
 

C. American Society of Mechanical Engineers (ASME) 
1. B18.2.1 Square and Hex Bolts and Screws - Inch Series 
2. B18.6.1 Wood Screws (Inch Series) 
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D. American Society for Testing and Materials (ASTM) 

1. A153 Specification for Zinc -Coating (Hot-Dip of Iron and Steel Hardware) 
2. A307 Specification for Carbon Steel Bolts and Studs, 60,000 PSI TensileStrength 
3. A563 Specification for Carbon and Alloy Steel Nuts 
4. A653 Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
5. Alloy-Coated (Galvannealed) by the Hot-Dip Process 
6. D245 Practice for Establishing Structural Grades and Related Allowable 
7. Properties for Visually Graded Lumber 
8. D2555 Test Method for Establishing Clear Wood Strength Values 

 
E. American Wood Preservers Association (AWPA) 

1. C2 Lumber, Pressure Treatment 
2. C9 Plywood, Pressure Treatment 
3. C20 Structural Lumber, Fire-Retardant Pressure Treatment 
4. C27 Plywood, Fire-Retardant Pressure Treatment 
5. M4 Standard for the Care of Preservative-Treated Wood Products 

 
F. Federal Specification (FS) 

1. FF-N-105B Nails, Brads, Staples, and Spikes: Wire, Cut and Wrought 
 

G. International Conference of Building Officials (ICBO) 
1. International Building Code (IBC) Chapter 23, Wood 

 
H. South Coast Air Quality Management District (SCAQMD) 

1. Rule #1168 Adhesive and Sealant Applications 
 

I. U.S. Department of Commerce, National Institute of Standards and Technology 
1. PS 1 US Product Standard for Construction and Industrial Plywood 
2. PS 2 Performance Standard for Wood-Based Structural-Use Panels 
3. PS 20 American Softwood Lumber Standard (ASLS) 

 
1.05 SUBMITTALS: 

 
A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 
 

B. Product Data: Submit manufacturer’s product data for each product specified. 
 

C. Material certificates for dimensional lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use as well as design values approved by 
the Board of Review of American Lumber Standards Committee. 

 
D. Wood treatment data as follows including chemical treatment manufacturer’s instructions for 

handling, storing, installation, and finishing of treated material. 
1. For each type of preservative treated wood product include certification by treating plant 

stating type of preservative solution and pressure process used, net amount of preservative 
retained and compliance with applicable standards. 

2. Material test reports from qualified independent testing laboratory indicating and interpreting 
test results relative to compliance of fire-retardant wood products with requirements 
indicated. 

3. Warranty of chemical treatment manufacturer for each type of treatment. 
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E. Research reports or evaluation reports of the model code organization acceptable to authorities 

having jurisdiction evidencing compliance of the following wood products with specified 
requirements and building code in effect for Project. 
1. Power driven fasteners. 

 
1.06 QUALITY ASSURANCE: 

 
A. Testing Laboratory Qualifications:  To qualify for acceptance, an independent testing laboratory 

must demonstrate to Architect’s satisfaction, based on evaluation of laboratory-submitted criteria 
conforming to ASTM E 699, that it has the experience and capability to conduct satisfactorily the 
testing indicated without delaying the progress of the Work. 

 
B. All carpentry work shall be done by skilled personnel and shall be installed plumb and true. 

 
C. Product standards and grading rules of the various associations under whose rules the lumber 

product is produced shall apply to all wood materials furnished under this section. 
 

D. All lumber and plywood shall be identified by grade marks. 
 

E. Preservative treated lumber shall meet current specified standards of the American Wood 
Preservers Association (AWPA) for “above ground usage”. 

 
1.07 DELIVERY, STORAGE AND HANDLING: 

 
A. Delivery and Storage:  Keep materials under cover and dry.  Protect against exposure to weather 

and contact with damp or wet surfaces.  Stack lumber as well as plywood and other panels; 
provide air circulation within stacks and under temporary covering including polyethylene and 
similar materials. 

 
B. Immediately upon delivery to job site, place materials in area protected from weather. 

 
C. Store materials a minimum of 6 inches above ground on framework or blocking and cover with 

protective waterproofing covering providing for adequate air circulation and ventilation. 
 

D. Do not store seasoned materials in wet or damp locations. 
 

E. Protect sheet materials from corners breaking and damaging surfaces. 
 

1.08 JOB CONDITIONS: 
 

A. Coordination:  Fit carpentry to other work; scribe and cope as required for accurate fit.  Correlate 
location of furring, nailers, blocking, grounds and similar supports to allow proper attachment of 
other work. 

 
 
PART 2 - PRODUCTS: 
 

2.01 LUMBER, GENERAL: 
 

A. Lumber Standards:  Manufacture lumber to comply with PS 20 “American Softwood Lumber 
Standard” and with applicable grading rules of inspection agencies certified by American Lumber 
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Standards Committee’s (ALSC) Board of Review. Lumber design values are to comply with 
ASTM D245 and ASTM D2555. 

 
B. Inspection Agencies:  Inspection agencies and the abbreviations used to reference them with 

lumber grades and species include the following: 
1. SPIB:  Southern Pine Inspection Bureau. 
2. Standard Grading Rules for Southern Pine Lumber. 
3. WCLIB:  West Coast Lumber Inspection Bureau. 
4. No. 17 Standard Grading Rules for West Coast Lumber. 
5. WWPA:  Western Wood Products Association. 

a. Western Lumber Grading Rules. 
 

C. Grade Stamps:  Factory-mark each piece of lumber with grade stamp of inspection agency 
evidencing compliance with grading rule requirements and identifying grading agency, grade, 
species, moisture content at time of surfacing and mill. 

 
D. Nominal sizes are indicated, except as shown by detail dimensions.  Provide actual sizes as 

required by PS 20, for moisture content specified. Where actual sizes are indicated, they are 
minimum dressed sizes for dry lumber. 
1. Provide dressed lumber, surfaced four sides (S4S), unless otherwise indicated. 
2. Provide dry lumber with 19% maximum moisture content at time of dressing and shipment 

for sizes 2” or less in nominal thickness, unless otherwise indicated. 
 

2.02 MISCELLANEOUS LUMBER: 
 

A. General:  Provide lumber for support or attachment of other construction including rooftop 
equipment curbs and support bases, cant strips, bucks, nailers, blocking, furring, grounds, 
stripping, and similar members. 

 
B. Fabricate miscellaneous lumber from dimension lumber of sizes indicated and into shapes shown. 

 
C. Moisture content:  19% maximum for lumber items not specified to receive wood preservative 

treatment. 
 

D. Grade:  “Standard” grade light-framing-size lumber of any species or board-size lumber as 
required.  “No. 2 Common” or “Standard” grade boards per WCLIB or WWPA rules or “No. 2 
Boards”, per SPIB rules. 

 
2.03 CONSTRUCTION PANELS, GENERAL: 

 
A. Construction Panel Standards:  Comply with PS1 “U.S. Product Standard for Construction and 

Industrial Plywood” for plywood construction panels, and for products not manufactured under 
PS1 provisions, with APA PS2. 

 
B. Trademark:  Furnish construction panels that are each factory-marked with APA trademark 

evidencing compliance with grade requirements. 
 

2.04 FASTENERS: 
 

A. General:  Provide fasteners of size, type indicated that comply with requirements specified in this 
article for material and manufacture. 
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1. Where rough carpentry work is exposed to weather, in-ground contact, or in area of high 
relative humidity, provide fasteners with a hot-dip zinc coating per ASTM A 153 or of AISI 
Type 304 stainless steel. 

 
B. Nails, Wire, Brads and Staples:  ASTM F1667. 

 
C. Power Driven Fasteners:  National Evaluation Report NER-272. 

 
D. Wood Screws:  ANSI B18.6.1. 

 
E. Lag Bolts:  ANSI B18.2.1. 

 
F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and 

where indicated, flat washers. 
 

G. Rough hardware shall be furnished, including nail screws, bolts, lag screws and similar fittings 
and all other hardware either mentioned in these specifications or required for the proper 
completion of the Work. 

 
2.05 PRESERVATIVE WOOD TREATMENT BY PRESSURE PROCESS: 

 
A. General:  Where lumber or plywood is indicated as preservative-treated wood or is specified 

herein to be treated, comply with applicable requirements of AWPA Standards C2 (Lumber) and 
C9 (Plywood).  Mark each treated item with the AWPB or SPIB Quality Mark Requirements. 

 
B. Pressure-treat above-ground items with water-borne preservatives to a minimum retention of 0.25 

pcf.  For interior uses, after treatment, kiln-dry lumber and plywood to a maximum moisture 
content respectively of 19% and 15%.  Treat indicated items and the following: 
1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping and similar 

members in connection with roofing, flashing, vapor barriers and waterproofing. 
2. Wood sills, sleepers, blocking, furring, stripping and similar concealed members in contact 

with masonry or concrete. 
3. Wood framing members less than 18 inches above grade. 
4. Wood floor plates installed over concrete slabs directly in contact with earth. 

 
C. Complete fabrication of treated items prior to treatment, where possible.  If cut after treatment, 

coat cut surfaces to comply with AWPA M4.  Inspect each piece of lumber or plywood after 
drying and discard damaged or defective pieces. 

 
D. All framing lumber in contact with the weather, concrete slabs or exterior masonry walls, roof 

edge nailers, and miscellaneous nailers and blocking where indicated shall be preservative treated 
in accordance with specified standards. 

 
E. Provide pressure treated wood plate at slab-on-grade.  Chemicals used for pressure treatment are 

corrosive to steel.  All bolts and strap plates that come in contact with the wood plate must be 
coated with a material tested to provide corrosion resistance to the steel. 
 

2.06 FIRE-RETARDANT TREATMENT BY PRESSURE PROCESS: 
 

A. General:  Where fire-retardant-treated wood is indicated, pressure impregnate lumber and 
plywood with fire-retardant chemicals to comply with AWPA C20 and C27, respectively, for 
treatment type indicated; identify “fire-retardant-treated wood” with appropriate classification 
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marking of Underwriters Laboratories, Inc., U.S. Testing, Timber Products Inspection, Inc. or 
other testing and inspecting agency acceptable to authorities having jurisdiction. 
1. Current Evaluation/Research Reports:  Provide fire-retardant-treated wood for which a 

current model code evaluation/research report exists that is acceptable to authorities having 
jurisdiction and that evidences compliance of fire-retardant-treated wood for application 
indicated. 

 
B. Interior Type A:  For interior locations use fire-retardant chemical formulation that produces 

treated lumber and plywood with the following properties under conditions present after 
installation. 
1. No reduction takes place in bending strength, stiffness, and fastener holding capabilities 

below values published by manufacturer of chemical formulation that are based on tests by a 
qualified independent testing laboratory of treated wood products identical to those indicated 
for this Project under elevated temperature and humidity conditions simulating installed 
conditions. 

2. No other form of degradation occurs due to acid hydrolysis or other causes related to 
manufacture and treatment. 

3. No corrosion of metal fasteners results from their contact with treated wood. 
 

C. Exterior Type:  Use for exterior locations and where indicated. 
 

D. Inspect each piece of treated lumber or plywood after drying and discard damaged or defective 
pieces. 
 

E. Available Products:  Subject to compliance with requirements, fire-retardant-treated wood 
products that may be incorporated in the Work include, but are not limited to, the following: 
1. Interior Type A Fire-Retardant-Treated Wood: 

a. “Flameproof LHC-HTT”, Osmose Wood Preserving Co., Inc. 
2. Exterior Type Fire-Retardant-Treated Wood: 

a. “Exterior Fire-X”, Hoover Treated Wood Products. 
 
 
PART 3 - EXECUTION: 
 

3.01 INSTALLATION, GENERAL: 
 

A. Discard units of material with defects that impair quality of rough carpentry construction and that 
are too small to use in fabricating rough carpentry with minimum joints or optimum joint 
arrangement. 

 
B. Set rough carpentry work to required levels and lines with members plumb and true and 

accurately cut and fitted. 
 

C. Fit rough carpentry to other construction; scribe and cope as required for accurate fit.  Correlate 
location of furring, nailers, blocking, grounds, and similar supports to allow attachment of other 
construction. 

 
D. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 

complying with IBC Table 2304.9.1 Fastening Schedule. 
 

E. Countersink nail heads on exposed carpentry work and fill holes. 
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F. Use common wire nails, except as otherwise indicated.  Use finishing nails for finish work.  
Select fasteners of size that will not penetrate members where opposite side will be exposed to 
view or will receive finish materials.  Make tight connections between members.  Install fasteners 
without splitting of wood; pre-drill as required. 

 
G. All bolt heads and nuts bearing on wood shall have standard washers.  Nuts and bolts exposed to 

the weather shall be zinc coated. 
 

H. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber 
and plywood. 

 
3.02 WOOD GROUNDS, NAILERS, BLOCKING AND SLEEPERS: 

 
A. Install wood grounds, nailers, blocking and sleepers where shown and where required for 

screeding or attachment of other work.  Form to shapes as shown and cut as required for true line 
and level of work to be attached.  Coordinate location with other work involved. 

 
B. Attach to substrates as required to support applied loading.  Countersink bolts and nuts flush with 

surfaces, unless otherwise indicated.  Build into masonry during installation of masonry work.  
Where possible, anchor to framework before concrete placement. 

 
3.03 WOOD FURRING: 

 
A. Install plumb and level with closure strips at edges and openings.  Shim with wood as required for 

tolerance of finished work. 
 
 
 
END OF SECTION 06 1000
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SECTION 06 4023 
 

INTERIOR ARCHITECTURAL WOODWORK 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division -1 Specification sections, apply to work of this section. 

 
1.02 DESCRIPTION OF WORK: 
 

A. This Section includes the following: 
1. Laminate-clad cabinets (plastic-covered casework). 
2. Laminate-clad cabinet tops (countertops). 

 
B. Related Sections: 

1. Section 03 3000 – Cast-In-Place Concrete. 
2. Section 06 1000 – Rough Carpentry. 
3. Section 07 9200 – Joint Sealants. 
4. Section 09 2216 – Non-Structural Steel Framing. 
5. Section 09 6500 – Resilient Flooring. 
6. Section 09 9100 – Paints & Coatings. 
7. Section 10 2800 – Toilet & Bath Accessories. 
8. Section 10 5113 – Metal Lockers. 
9. Section 11 3013 – Residential Appliances. 
10. Division 22 – Plumbing. 
11. Division 26 – Electrical. 

 
1.03 SUBMITTALS: 
 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Section. 

 
B. Product data for each type of product and process specified in this section and incorporated into 

items of architectural woodwork during fabrication, finishing, and installation. 
 

C. Shop drawings: Submit shop drawings showing location of each item, dimensioned plans and 
elevations, materials, profiles, assembly methods, joint details, fastening methods, accessories, 
hardware and schedule of finishes. 

 
D. Samples for initial selection purposes of the following in the form of manufacturer’s color charts 

consisting of actual units or selections of units showing full range of colors, textures, and patterns 
available for each type of material indicated. 
1. Plastic laminates 
2. Solid-surfacing materials. 

 
E. Samples for verification purposes of the following: 
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1. Lumber with or for transparent finish, not less than 5 inches wide by 24 long], for each 
species and cut, finished on 1 side and 1 edge. 

2. Laminate clad products, 8-1/2 inches, by 11 inches for each type, color, pattern, and surface 
finish, with separate samples of unfaced panel product used for core. 

3. Solid-surfacing materials, 6 inches square. 
4. Exposed cabinet hardware, one unit of each type and finish. 

 
F. Product certificates signed by woodwork manufacturer certifying that products comply with 

specified requirements. 
 

G. Qualification data for firms and persons specified in “Quality Assurance” article to demonstrate 
their capabilities and experience.  Include list of completed projects with project name, addresses, 
names of Architects and Owner, and other information specified. 

 
1.04 QUALITY ASSURANCE: 
 

A. Manufacturer Qualifications:  Firm experience in successfully producing architectural woodwork 
similar to that indicated for this Project, with sufficient production capacity to produce required 
units without causing delay in the Work. 

 
B. Installer Qualifications:  Arrange for installation of architectural woodwork by a firm that can 

demonstrate successful experience in installing architectural woodwork items similar in type and 
quality to those required for this Project. 

 
C. AWI Quality Standard:  Comply with applicable requirements of “Architectural Woodwork 

Quality Standards” published by the Architectural Woodwork Institute (AWI) except as 
otherwise indicated. 

 
1.05 DELIVERY, STORAGE AND HANDLING: 
 

A. Protect woodwork during transit, delivery, storage and handling to prevent damage, soiling and 
deterioration. 

 
B. Do not deliver woodwork until painting, wet work, grinding and similar operations, which could 

damage, soil or deteriorate woodwork have been completed in installation areas.  If woodwork 
must be stored in areas other than installation areas, store only in areas whose environmental 
conditions meet requirements specified in “Project Conditions.” 

 
1.06 PROJECT CONDITIONS: 
 

A. Environmental Conditions:  Obtain and comply with Woodwork Manufacturer’s and Installer’s 
coordinated advice for optimum temperature and humidity conditions for woodwork during its 
storage and installation.  Do not install woodwork until these conditions have been attained and 
stabilized so that woodwork is within plus or minus 1.0 percent of optimum moisture content 
from date of installation through remainder of construction periods. 
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B. Field Measurements:  Where woodwork is indicated to be fitted to other construction, check 
actual dimensions of other construction by accurate field measurements before manufacturing 
woodwork; show record measurements on final shop drawing.  Coordinate manufacturing 
schedule with construction progress to avoid delay of Work. 

 
1.07 WARRANTY: 
 

A. Special Project Warranty:  Submit written warranties executed by the Contractor, Installer and the 
Manufacturer, agreeing to repair or replace custom casework with which fails in materials or 
workmanship within the specified warranty period.  This warranty shall be in addition to and not 
a limitation of other rights the Owner may have against the Contractor under the Contract 
Documents.   

B. Warranty period is three (3) years after the date of substantial completion. 
 
 
PART 2 - PRODUCTS: 
 
2.01 MANUFACTURERS: 
 

A. Acceptable manufacturers for other architectural woodwork: 
1. Members in good standing of the Architectural Woodwork Institute. 
2. Certified by the AWI Quality Certification Program to perform work in this Section of the 

AWI Grade of Work specified. 
 

2.02 QUALITY STANDARDS:   
 

A. For following types of architectural woodwork, comply with indicated standards as applicable: 
1. Casework and Countertops:  AWI Section 400. 
2. Shelving:  AWI Section 600. 
3. Miscellaneous Work:  AWI Section 700. 

 
B. Design and Construction Features:  Comply with details shown for profile and construction of 

architectural woodwork, and where not otherwise shown, comply with applicable Quality 
Standards, with alternate details as Fabricator’s option. 
 

C. Pre-Cut Openings:  Fabricate architectural woodwork with pre-cut openings, where possible, to 
receive hardware, appliances, plumbing fixtures, electrical work and similar items.  Locate 
openings accurately and use templates or roughing-in diagrams for proper size and shape.  
Smooth edges of cutoffs and where located in countertops and similar exposures seal edges of 
cutouts with a water-resistant coating. 
 

D. Measurements:  Before proceeding with fabrication of woodwork required to be fitted to other 
construction, obtain field measurements and verify dimensions and shop drawing details as 
required for accurate fit. 

 
E. Where sequence of measuring substrates before fabrication would delay the project, proceed with 

fabrication (without measurements) and provide ample borders and edges to allow for subsequent 
scribing and trimming of woodwork for accurate fit. 
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2.03 MATERIALS: 
 

A. Wood Materials: 
1. Hardwood Lumber:  Graded in accordance with AWI for Grade of Work specified plain 

sliced white ash, moisture content of 6-8 percent; with vertical grain, of quality suitable for 
transparent finish. 

2. Softwood Lumber Standards:  Comply with PS 20 and with applicable grading rules of the 
respective grading and inspecting agency for the species and product indicated. 

 
B. Sheet Materials:   

1. Hardwood Plywood: Graded in accordance with AWI for Grade of Work specified; veneer 
core, type of glue recommended for application;  
a. Veneer:  White Birch, plain sliced. 
b. Grade:  A, per ANSI/HPVA HP-1. 

2. Hardboard:  Graded in accordance with AWI for Grade of Work specified, pressed wood 
fiber with resin binder, standard grade, ¼ inch, smooth, two sides, located as follows: 
a. Drawer bottoms 
b. Cabinet backs 

 
C. Laminate Materials: 

1. Plastic Laminate:  NEMA LD 3 for type, thickness, color, pattern and finish indicated for 
each application or if not indicated, as selected by Architect from manufacturer’s standard 
products. 
a. Basis-of-Design manufacturer:  Refer to drawings. 
b. Plastic laminate backings are used on the reverse surface of plastic laminated 

components, to assist in maintaining dimensional stability by reducing moisture intrusion 
and subsequent warping of the core material. 

c. Laminate Backing Sheet:  NEMA LD-3 BKL backing grade, undecorated plastic 
laminate. 

2. Section 01 6000 – Product Requirements: Product selection procedures: Substitutions: Not 
permitted. 
 

D. Solid Surfacing Material:  Cast, filled, acrylic; not coated, laminated or of composite 
construction, meeting ANSI Z124 2011. 
1. Basis-of-Design Product: Subject to compliance with requirements: 

a. E. I. du Pont de Nemours & Co., Inc., Corian Surfaces. 
2. Section 01 6000 – Product Requirements: Product selection procedures: Substitutions: Not 

Permitted. 
 

2.04 FABRICATION, GENERAL: 
 

A. Wood Moisture Content:  Comply with requirements of referenced quality standard for moisture 
content of lumber in relation to relative humidity conditions existing during time of fabrication 
and in installation areas. 

 
B. Fabricate woodwork to dimensions, profile, and details indicated.  Ease edges to radius indicated 

for the following: 
1. Corners of cabinet and edges of solid wood (lumber) members less than 1 inch in nominal 

thickness:  1/16 inch. 
2. Edges of rails and similar members more than 1 inch in nominal thickness:  1/8 inch. 
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3. Complete fabrication, including assembly, finishing and hardware application, before 
shipment to project site to maximum extent possible.  Disassemble components only as 
necessary for shipment and installation.  Where necessary for fitting at site, provide ample 
allowance for scribing, trimming and fitting. 

 
C. Factory-cut openings, to maximum extent possible, to receive hardware, appliances, plumbing 

fixtures, electrical work and similar items.  Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings.  Smooth edges of cutouts 
and, where located in countertops and similar exposures, seal edges of cutouts with a water-
resistant coating. 

 
2.05 LAMINATE CLAD CABINETS (PLASTIC-COVERED CASEWORK): 
 

A. Quality Standard:  Comply with AWI Section 400 and its Division 400B “Laminate Clad 
Cabinets.” 

 
B. Grade:  Custom. 

 
C. AWI Type of Cabinet Construction:  As indicated. 

 
D. Laminate Cladding:  High pressure decorative laminate complying with the following 

requirements: 
1. Colors, Patterns and Finishes:  Provide materials and products that result in colors and 

textures of exposed laminate surfaces complying with the following requirements: 
a. To be selected by Owner from full range of standard colors and finishes. 

2. Laminate Grade for Exposed Surfaces:  Provide laminate cladding complying with the 
following requirements for type of surface and grade. 
a. Horizontal Surfaces Other Than Tops:  GP-50 (0.050-inch nominal thickness). 
b. Postformed Surface:  PF-42 (0.042-inch nominal thickness). 
c. Vertical Surfaces:  GP-50 (0.050-inch nominal thickness). 
d. Edges:  GP-50 (0.050-inch nominal thickness). 

3. Semi exposed Surfaces:  Provide surface material indicated below: 
a. Woodwork manufacturer’s standard low pressure laminate, unless indicated otherwise. 

 
E. Provide dust panels of ¼-inch plywood or tempered hardwood above compartments and drawers, 

except where located directly under tops. 
 

2.06 CABINET HARDWARE AND ACCESSORY MATERIALS: 
 

A. General:  Provide cabinet hardware and accessory materials associated with architectural 
cabinets. 

 
B. Hardware Standards:  Comply with ANSI/BHMA A156.9 “American National Standard for 

Cabinet Hardware” for items indicated by reference to BHMA numbers or referenced to this 
standard. 

 
C. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 

ANSI/BHMA A156.18 for BHMA code number indicated. 
1. Satin Stainless Steel, Stainless Steel Base:  BHMA 630. 
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D. For concealed hardware provide manufacturer’s standard finish that complies with product class 
requirements of ANSI/BHMA A156.9. 
 

2.07 ARCHITECTURAL CABINET TOPS (COUNTERTOPS): 
 

A. Quality Standard:  Comply with AWI Section 400 and its Division 400C. 
 

B. Type of Tops:  High pressure decorative laminate complying with the following: 
1. Grade:  Custom. 
2. Laminate Cladding for Horizontal Surfaces:  High pressure decorative laminate as follows: 

a.  Colors, Patterns and Finishes:  Provide materials and products that result in colors and 
texture of exposed laminate surfaces complying with the following requirements: 
1) Provide selections made by Owner from manufacturer’s full range of standard colors 

and finishes in the following categories:  
a) Solid colors. 
b) Patterns. 

2) Grade:  GP-50 (0.050-inch nominal thickness). 
b. Edge Treatment:  Same as laminate cladding on horizontal surfaces. 

 
2.08 ACCESSORIES: 
 

A. Cabinet pulls:  Refer to drawings for selections.   
 

B. Grommets:  Plastic material for cutouts.  Color to be selected by Owner. 
 
2.09 FASTENERS AND ANCHORS: 
 

A. Screws:  Select material, type, size and finish required for each use.  Comply with FS FF-S-111 
for applicable requirements. 
1. For metal framing supports, provide screws as recommended by metal framing manufacturer. 

 
B. Nails:  Select material, type, size and finish required for each use.  Comply with FS FF-N-105 for 

applicable requirements. 
 

C. Anchors:  Select material, type, size and finish required by each substrate for secure anchorage.  
Provide nonferrous metal or hot-dip galvanized anchors and insert on inside face of exterior walls 
and elsewhere as required for corrosion resistance.  Provide toothed steel or lead expansion bolt 
devices for drilled-in-place anchors.  Furnish insert and anchors, as required, to be set into 
concrete or masonry work for subsequent woodwork anchorage. 

 
D. Concealed Joint Fasteners:  Threaded Steel. 

 
2.10 MISCELLANEOUS MATERIALS: 

 
A. Adhesives, General:  Do not use adhesives that contain urea formaldehyde. 

 
B. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with 

the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24): 
1. Wood Glues:  30 g/L. 
2. Contact Adhesive:  250 g/L. 
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PART 3 - EXECUTION: 
 
3.01 PREPARATION: 
 

A. Condition woodwork to average prevailing humidity conditions in installation areas prior to 
installing. 

 
B. Pre-Installation Meeting: 

1. Meet at project site prior to delivery of architectural woodwork and review coordination and 
environmental controls required for proper installation and ambient conditioning in areas to 
receive work.   

2. Include in meeting the Contractor, Architect and other Owner representatives (if any), 
installers of architectural woodwork, wet work such as plastering, other finishes, painting, 
mechanical work and electrical work, and firms or persons responsible for continued 
operation (whether temporary or permanent) of HVAC system as required to maintain 
temperature and humidity conditions.   

3. Proceed with woodwork installation only when everyone concerned agrees that required 
ambient conditions can be maintained. 
 

C. Deliver concrete inserts and similar anchoring devices to be built into substrates well in advance 
of time substrates are to be built. 

 
D. Prior to installation of architectural woodwork, examine shop-fabricated work for completion, 

and complete work as required, including back priming and removal of packing. 
 

3.02 INSTALLATION: 
 

A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for same grade specified 
in Part 2 of this section for type of woodwork involved. 

 
B. Install woodwork plumb, level, true and straight with no distortions.  Shim as required using 

concealed shims.  Install to a tolerance of 1/8” in 8’-0” for plumb and level (including tops); and 
with no variations in flushness of adjoining surfaces. 

 
C. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair damaged finish 

at cuts. 
 

D. Anchor woodwork to anchors or blocking built-in or directly attached to substrates.  Secure to 
grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing as 
required for a complete installation.  Except where pre-finished matching fasteners heads are 
required, use fine finishing nails for exposed nailing, countersunk and filled flush with 
woodwork, and matching final finish where transparent finish is indicated. 

 
E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and are 

accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete the installation of hardware and accessory items as indicated.   
1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 

straight line. 
2. Maintain veneer sequence matching (if any) of cabinets with transparent finish. 
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F. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop. 
1. Align adjacent solid-surfacing-material countertops and form seams to comply with 

manufacturer's written recommendations using adhesive in color to match countertop.  
Carefully dress joints smooth, remove surface scratches, and clean entire surface. 

2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 
straight line. 

3. Secure backsplashes to walls with adhesive. 
4. Calk space between backsplash and wall with sealant specified in Division 7 Section "Joint 

Sealants." 
 

G. Complete the finishing work specified in this section to whatever extent not completed at shop or 
before installation of woodwork.  
1. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail 

holes with matching filler where exposed. 
3.03 ADJUSTMENT AND CLEANING: 
 

A. Repair damaged and defective woodwork wherever possible to eliminate defects functionally and 
visually; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance. 

 
B. Clean, lubricate, and adjust hardware. 

 
C. Clean woodwork on exposed and semi-exposed surfaces.  Touch-up factory-applied finishes to 

restore damaged or soiled areas. 
 

3.04 PROTECTION: 
 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer that ensures that woodwork is being without damage or deterioration at time of 
Substantial Completion. 

 
 
 
END OF SECTION 06 4023 
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SECTION 07 2119 
 

FOAMED-IN-PLACE MASONRY WALL INSULATION 
 
 
PART 1 - GENERAL: 
 
1.01 SUMMARY: 

 
A. Extent of insulation work is shown on drawings and indicated by provisions of this section. 

 
B. Applications of insulation specified in this section include the following: 

1. Foamed-In-Place masonry insulation for thermal, sound and fire resistance values. 
 

C. Related Sections: 
1. Section 04 2000 – Unit Masonry Assemblies. 
2. Section 07 2100 – Thermal Insulation. 

 
1.02 SUBMITTALS: 

 
A. Specification Sheets for Thermco™ foam. 

 
B. Certified Test  Reports:  With product data, submit copies of  certified test reports showing 

compliance with specified performance values, including R-values, fire performance and sound 
abatement characteristics. 

 
C. Material Safety Data Sheet:  Submit Material Safety Data Sheet complying with OSHA Hazard 

Communication Standard, 29 CRF 1910 1200. 
 
1.03 QUALITY ASSURANCE: 

 
A. Manufacturing Standards:   Provide insulation produced by a single and approved manufacturer.  

The product must come from the manufacturer pre-mixed to ensure consistency. 
 

B. Installer Qualifications for Foamed-In-Place Masonry Insulation:   Engage an experienced 
dealer/applicator who has been trained and licensed by the product manufacturer. 

 
C. Fire Performance Characteristics:  Provide insulation materials which are identical to those whose 

fire performance characteristics, as listed for each material or assembly of which insulation is a 
part, have been determined by testing, per methods indicated below, by a testing agency 
acceptable to authorities having jurisdiction.  Product must be classified by Underwriters 
Laboratory ® (“UL”) as to Surface Burning Characteristics. 
1. Fire Resistance Ratings:  ASTM E-119 
2. Surface Burning Characteristics:  ASTM E-84 
3. Combustion Characteristics:  ASTM E-136 

 
 
PART 2 - PRODUCTS: 
 
2.01 ACCEPTABLE MANUFACTURERS: 
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A. Manufacturers of Foamed-In-Place Masonry Insulation:  Subject to compliance with 
requirements, provide products from the following: 
1. Thermco™  Thermal Corporation of America; 1405 West Washington; Mt. Pleasant, IA 

52641; (319) 385-1535. 
 

B. Section 01 6000-Product Requirements:  Product selection procedures:  Substitutions:  Permitted. 
 
2.02 INSULATING MATERIALS: 

 
A. General:  Provide insulating materials which comply with requirements indicated for materials, 

compliance with referenced standards, and other characteristics. 
 

B. Foamed-In-Place Masonry Insulation:  Two component thermal insulation produced by 
combining a plastic resin and catalyst foaming agent surfactant which, when properly ratioed and 
mixed, together with compressed air produce a cold-setting foam insulation in the hollow cores of 
hollow unit masonry walls. 
1. Fire-Resistance Ratings:  Minimum four (4) hour fire resistance wall rating (ASTM E-119)  

for concrete masonry units when used in standard two (2) hour rated CMUs.   
2. Surface Burning Characteristics:  Maximum flame spread, smoke developed fuel contributed  
3. Combustion Characteristics:  Must be noncombustible, Class A building material. A Class A 

building material must have a flame spread rating of 25 or less. 
4. Thermal Values:  "R" Value of 4.7/ inch @ 35 degrees F mean; ASTM C-177. 
5. Sound Abatement:  Minimum Sound Transmission Class ("STC") rating of 52 for 8” CMU. 

 
 
PART 3 - EXECUTION: 
 
3.01 INSPECTION AND PREPARATION: 

 
A. Application Assemblies:  

1. Block Walls:  Concrete masonry units 
 
3.02 INSTALLATION OF FOAMED-IN-PLACE INSULATION: 

 
A. General:  Install foamed-in-place insulation from interior, or as specified, prior to installation of 

interior finish work and after all masonry and structural concrete work is in place; comply with 
manufacturer's instructions. 

 
B. Examination: Examine walls to determine whether there are conditions that would adversly affect 

the performance of the insulation. The walls to be insulated must be free of moisture both inside 
and outside of the block. Insulation is not to be injected into wet walls. 

 
C. Installation:  Fill all open cells and voids in hollow concrete masonry walls where shown on 

drawings.  The foam insulation shall be pressure injected through a series of  5/8" to 7/8" holes 
drilled into every vertical column of block cells (every 8" on center) beginning at an approximate 
height of  four (4) feet from finished floor level.  Repeat this procedure at an approximate height 
of  ten (10) feet above the first horizontal row of holes (or as needed) until the void is completely 
filled.  Patch holes with mortar and score to resemble existing surface.  
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D. Sampling:  Verify insulation density by random sampling. One cubic foot of fresh foam shall 
weigh between 2 lbs.8oz. and 3 lbs.6oz. 

 
E. Painting: Allow two weeks after foam installation before painting masonry walls.  

 
 
 
END OF SECTION 07 2119
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SECTION 07 6200 
 

SHEET METAL FLASHING & TRIM 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division-1 Specification Sections, apply to work of this section. 
 
1.02 SUMMARY: 

 
A. Extent of each type of flashing and sheet metal work is indicated on drawings and by provisions 

of this section. 
 

B. Types of work specified in this section include the following: 
1. Metal counter flashing and base flashing. 
2. Miscellaneous sheet metal accessories. 

 
C. Related Sections: 

1. Section 06 100 – Rough Carpentry. 
2. Section 07 9200 – Joint Sealants. 
3. Section 09 9100 – Paints & Coatings. 
4. Division 23 – Mechanical. 

 
1.03 QUALITY ASSURANCE: 

 
A. Industry Standards:  Provide products, which comply with applicable requirements of SMACNA 

(Architectural Sheet Metal Manual), except as otherwise indicated. 
 
1.04 SUBMITTALS: 

 
A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 
 

B. Product Data, Flashing, Sheet Metal and Accessories:  Submit manufacturer’s technical product 
data, installation instructions and general recommendations for each specified sheet material and 
fabricated product. 
 

C. Samples of the following flashing, sheet metal and accessory items. 
1. 8” square samples of specified sheet materials to be exposed as finished surfaces. 
2. 12” long samples of factory-fabricated products exposed as finished work.  Provide complete 

with specified factory finish. 
 

D. Shop Drawings: Submit shop drawings showing layout, profiles, methods of joining, and 
anchorage details including major counter-flashings, collector boxes and downspouts.  Provide 
layouts at ¼” scale and details at 3” scale. 

 
1.05 PROJECT CONDITIONS: 
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A. Coordinate work of this section with interfacing and adjoining work for proper sequencing of 

each installation.  Ensure best possible weather resistance and durability of work and protection 
of materials and finishes. 

 
1.06 WARRANTY: 

 
A. Special Warranty on Finishes:  Manufacturer’s standard form in which manufacturer agrees to 

repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of 
factory-applied finishes within 10 years from date of Substantial Completion. 

 
 
PART 2 - PRODUCTS: 
 
2.01 SHEET METAL FLASHING AND TRIM MATERIALS: 

 
A. Sheet Aluminum:  ASTM B 209, alloy 3003, temper H14, AA-C22A41 clear anodized finish; 

0.0403” thick (18 gauge), except as otherwise indicated. 
 

B. Extruded Aluminum:  Manufacturer’s standard extrusions of sizes and profiles indicated, 60063-
T52, AA-C22A41 clear anodized finish; 0.0808” minimum thickness (12 gauge) for primary legs 
of extrusions. 

 
C. Stainless Steel:  Stainless steel sheet meeting the requirements of ASTM A167, Type 304 or 316, 

with No. 4 finish.  Where stainless steel sheet gauge is not indicated, provide 26 gauge. 
 
2.02 MISCELLANEOUS MATERIALS AND ACCESSORIES: 

 
A. Fasteners:  Same metal as flashing/sheet metal or other non-corrosive metal as recommended by 

sheet manufacturer.  Match finish of exposed heads with material being fastened. 
 

B. Bituminous Coating:  FS TT-C-494 or SSPC- Paint 12, solvent type bituminous mastic, 
nominally free of sulfur, compounded for 15-mil dry film thickness per coat. 

 
C. Mastic Sealant:  Polyisobutylene; nonhardening, nonskinning, non-drying, nonmigrating sealant. 

 
D. Elastomeric Sealant:  Generic type recommended by manufacturer of metal and fabricator of 

components being sealed and complying with FS TT-S-00227, TT-S-00230, or TT-S-001543. 
 

E. Epoxy Seam Sealer:  2-part noncorrosive metal seam cementing compound, recommended by 
metal manufacturer for exterior/interior nonmoving joints including riveted joints. 

 
F. Adhesives:  Type recommended by flashing sheet manufacturer for waterproof/ weather-resistant 

seaming and adhesive applications of flashing sheet. 
 

G. Polyethylene Underlayment:  6-mil carbonated polyethylene film; FS L-P-512. 
 

H. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and similar accessory 
units as required for installation of work, matching or compatible with material being installed, 
non-corrosive, size and gauge required for performance. 

 



Social Circle Public Works Fleet Facility 07 6200-3 
Project No. 2512 Sheet Metal Flashing & Trim 

I. Paper Slip Sheet:  5 lb. rosin-sized building paper. 
 
2.03 FABRICATED UNITS: 

 
A. General Metal Fabrication:  Shop-fabricate work to greatest extent possible.  Comply with details 

shown and with applicable requirements of SMACNA “Architectural Sheet Metal Manual” and 
other recognized industry practices.  Fabricate for waterproof and weather-resistant performance, 
with expansion provisions for running work, sufficient to permanently prevent leakage, damage 
or deterioration of the work.  Form work to fit substrates.  Comply with material manufacturer 
instructions and recommendations for forming material.  Form exposed sheet metal work without 
excessive oil-canning, buckling and tool marks, true to line and levels indicated, with exposed 
edges folded back to form hems. 

 
B. Seams:  Fabricate nonmoving seams in sheet metal with flat-lock seams.  Form aluminum seams 

with epoxy seam sealer; rivet joints for additional strength where required. 
 

C. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in work cannot be 
used or would not be sufficiently water/weatherproof, form expansion joints of intermeshing 
hooked flanges, not less than 1” deep, filled with mastic sealant (concealed within joints). 

 
D. Sealant Joints:  Where moveable, non-expansion type joints are indicated or required for proper 

performance of work, form metal to provide for proper installation of elastomeric sealant, in 
compliance with SMACNA standards. 

 
E. Separations:  Provide for separation of metal from noncompatible metal or corrosive substrates by 

coating concealed surfaces at locations of contact, with bituminous coating or other permanent 
separation as recommended by manufacturer/fabricator. 

 
F. Aluminum Extrusion Units:  Fabricate extruded aluminum running units with formed or extruded 

aluminum joint covers for installation behind main members where possible.  Fabricate mitered 
and welded corner units. 

 
G. Shop Finish, Rain Drainage:  Provide manufacturer's standard Kynar 500 shop finish on sheet 

metal rain drainage units (collector boxes, downspouts, and similar exposed units). 
1. Color shall be selected by the Architect from the Manufacturer's s full range of colors. 

 
 
PART 3 - EXECUTION: 
 
3.01 INSTALLATION REQUIREMENTS: 

 
A. General:  Except as otherwise indicated, comply with manufacturer’s installation instructions and 

recommendations and with SMACNA “Architectural Sheet Metal Manual”.  Anchor units of 
work securely in place by methods indicated, providing for thermal expansion of metal units; 
conceal fasteners where possible, and set units true to line and level as indicated.  Install work 
with laps, joints and seams that will be permanently watertight and weatherproof. 

 
B. Underlayment:  Where aluminum is to be installed directly on cementitious or wood substrates, 

install a slip-sheet of red rosin paper and a course of polyethylene underlayment. 
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C. Bed flanges of work in a thick coat of bituminous roofing cement where required for waterproof 
performance. 

 
D. Install counterflashing in reglets, either by snap-in seal arrangement or by welding in place for 

anchorage and filling reglet with mastic or elastomeric sealant, as indicated and depending on 
degree of sealant exposure. 

 
E. Nail flanges of expansion joint units to curb nailers, at maximum spacing of 6” o.c.  Fabricate 

seams at joints between units with minimum 3” overlap, to form a continuous waterproof system. 
 

F. General for Aluminum Fabrications:  Comply with manufacturers written installation instructions 
and recommendations.  Coordinate with installation of substrates to receive work of this section, 
with flashing, and wall construction; as required to ensure that each element of the work performs 
properly, and that combined elements are waterproof and weathertight.  Anchor products included 
in this section securely to structural substrates, adequate to withstand lateral and thermal stresses 
as well as inward and outward loading pressures. 

 
3.02 CLEANING AND PROTECTION: 

 
A. Clean exposed metal surfaces, removing substances, which might cause corrosion of metal or 

deterioration of finishes. 
 

B. Protection:  Installer shall advise Contractor of required procedures for surveillance and 
protection of flashings and sheet metal work during construction to ensure that work will be 
without damage or deterioration, other than natural weathering at time of Substantial Completion. 

 
 
 
END OF SECTION 07 6200 
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SECTION 07 9200 

JOINT SEALANTS 
 
 
PART 1 - GENERAL: 
 
1.01 SUMMARY: 

 
A. Section Includes: 

1. Exterior silicone sealants. 
2. Exterior and interior polyurethane traffic sealants. 
3. Interior polyurethane sealants. 
4. Interior latex sealants. 
5. Interior silicone food contact sealants. 
6. Interior sanitary silicone sealants. 
7. Metal lap joint sealants. 
8. Threshold and sheet metal bedding sealants. 
9. Firestop systems. 
10. Joint accessories. 

 
B. Related Sections: 

1. Division 2 – Sitework. 
2. Division 3 – Concrete. 
3. Division 5 – Metal Work. 
4. Division 6 – Woods & Plastics. 
5. Division 7 – Thermal & Moisture Protection. 
6. Division 8 – Doors & Windows. 
7. Division 9 – Finishes. 
8. Division 10 – Specialties. 
9. Division 11 – Equipment. 
10. Division 12 – Furnishings. 
11. Division 22 - Plumbing. 
12. Division 23 – Heating, Ventilating, and Air Conditioning. 
13. Division 26 – Electrical. 
14. Division 27 - Communications. 

 
1.02 REFERENCES: 

 
A. ASTM International Inc.: 

1. ASTM C 510 - Standard Test Method for Staining and Color Change of Single- or Multi-
component Joint Sealants. 

2. ASTM C 719 - Standard Test Method for Adhesion and Cohesion of Elastomeric Joint 
Sealants under Cyclic Movement (Hockman Cycle). 

3. ASTM C 794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants. 
4. ASTM C834 - Standard Specification for Latex Sealants. 
5. ASTM C 920 - Standard Specification for Elastomeric Joint Sealants. 
6. ASTM C 1087 - Standard Test Method for Determining Compatibility of Liquid-Applied 

Sealants with Accessories Used in Structural Glazing Systems. 
7. ASTM C 1193 - Standard Guide for Use of Joint Sealants. 
8. ASTM C 1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants. 
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9. ASTM C 1311 - Standard Specification for Solvent Release Sealants. 
10. ASTM D 2203 - Standard Test Method for Staining from Sealants. 
11. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials. 
12. ASTM E814 Test Method for Fire Tests of Through-Penetration Firestops. 
13. ASTM E1966:  Standard Test Methods for Fire Tests of Joints 

 
B. Underwriters Laboratories, Inc. (UL): 

1. UL 1479 Fire Tests of Through-Penetration Firestops. 
2. UL 2079 Tests for Fire Resistance of Building Joint Systems. 
3. UL Fire Resistance Directory: 

a. Fills, Voids or Cavity Materials (XHHW). 
b. Firestop Devices (XHJI). 

 
1.03 SYSTEM DESCRIPTION: 

 
A. Performance Requirements: Provide firestop systems which have been manufactured and 

installed to maintain performance criteria stated by manufacturer without defects, damage or 
failure. 

 
1.04 SUBMITTALS: 

 
A. Shop Drawings: 

1. Submit details to show installation and interface between sealants and adjacent work.   
2. Include UL Systems or other independent laboratory system classification number on shop 

drawings. 
 

B. Product Data: 
1. Materials list of items proposed to be provided under this Section; 
2. Manufacturer's specifications and other data needed to prove compliance with the specified 

requirements; 
 

C. Samples: 
1. Submit color charts for each sealant type for initial selection. 
2. Submit standard cured color samples for each sealant type illustrating selected colors. 

 
D. Manufacturer's Installation Instructions: 

1. Submit manufacturer’s published installation procedures. 
2. Include instructions for completing sealant intersections when different materials are joined. 

 
E. Manufacturer's Certificate: 

1. Certify products are suitable for intended use and products meet or exceed specified 
requirements. 

2. Certify applicator is approved by manufacturer. 
 

F. Qualifications Data: 
1. Submit applicator's qualifications, including reference projects of similar scope and 

complexity, with current phone numbers and contact names of architects and owners for 
verification. 

 
G. Manufacturer's Field Reports: 

1. Indicate time present at project site. 
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2. Include observations; indicate compliance with manufacturer's installation instructions, and 
supplemental instructions provided to installers. 

 
1.05 CLOSEOUT SUBMITTALS: 

 
A. Operation and Maintenance Data:  

1. Submit recommended inspection intervals. 
2. Submit instructions for repairing and replacing failed sealant joints. 

 
1.06 QUALITY ASSURANCE: 

 
A. Perform work in accordance with the following: 

1. Building Joints: ASTM C 1193. 
 

B. Single source responsibility for joint sealant and firestopping materials: 
1. Obtain joint sealant and firestop materials from single manufacturer for each different 

product required. 
2. Manufacturer shall instruct applicator in procedures for each material. 

 
C. Regulatory Requirements: 

1. Firestop System installation must meet requirements of ASTM E-814, UL 1479 or UL 2079 
tested assemblies that provide a fire rating equal to that of  

2. Proposed firestop materials and methods shall conform to applicable governing codes having 
local jurisdiction. 

3. For those firestop applications that exist for which no UL tested system is available through 
any manufacturer, a manufacturer’s engineering judgment derived from similar 
independently tested system designs will be submitted to local authorities having jurisdiction 
for their review and approval prior to installation.  Manufacturer’s engineer judgment 
drawings must follow requirements set forth by the International Firestop Council. 

 
1.07 QUALIFICATIONS: 

 
A. Manufacturer: Company specializing in manufacturing products specified in this section with 

minimum ten years documented experience. 
 

B. Applicator Qualifications: 
1. Company specializing in performing work of this section with minimum five years 

documented experience, minimum three successfully completed projects of similar scope and 
complexity and approved by manufacturer. 

2. Designate one individual as project foreman who shall be on site at all times during 
installation. 

 
1.08 PRE-INSTALLATION MEETINGS: 

 
A. Convene meeting minimum two (2) weeks prior to commencing work of this section. 

 
1.09 DELIVERY, STORAGE, AND HANDLING: 

 
A. Accept materials on site in manufacturer’s unopened original packaging.  Inspect for damage. 
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B. Store primers and sealants in cool dry location with ambient temperature range of 60 to 80 
degrees F (15 to 27 degrees C). 

 
1.10 ENVIRONMENTAL REQUIREMENTS:  

 
A. Do not install primers or sealants when atmospheric temperatures or joint surface temperatures 

are less than 40 degrees F (4 degrees C). 
 
1.11 SCHEDULING: 

 
A. Schedule work so waterproofing, water repellents and preservative finishes are installed after 

sealants, unless sealant manufacturer approves otherwise in writing.   
 

B. Ensure sealants are cured before covering with other materials. 
 
1.12 WARRANTY: 

 
A. Submit signed copies of the following warranties against adhesive and cohesive failure of sealant 

and against infiltration of water and air through sealed joint for period of 3 years from date of 
Substantial Completion. 
1. Manufacturer's standard warranty covering sealant materials. 
2. Manufacturer’s standard warranty covering firestop materials. 
3. Applicator's standard warranty covering workmanship. 

 
 
PART 2 - PRODUCTS: 
 
2.01 MANUFACTURERS: 

 
A. Tremco Sealant/Weatherproofing Division of RPM International, Inc.; (800) 852-8173. 

 
B. Section 01 6000 - Product Requirements: Product selection procedures:  Substitutions:  Permitted. 

 
2.02 URETHANE SEALANTS: 

 
A. Single Component Urethane:  ASTM C 920, Type S, Grade NS, Class 25, Uses T, NT, M, A, O; 

single component, moisture curing, non-staining, non-bleeding, color as selected. 
1. Vulkem 116. 

 
2.03 SILICONE SEALANTS: 

 
A. Single Component Silicone: ASTM C920, Type S, Grade NS, Class 25; Uses NT, G, A and O: 

single component, neutral, non-staining, non-bleeding, color as selected. 
1. Tremsil 200. 

 
B. Single Component Traffic Silicone:  Low modulus, high performance, single component, gun 

grade sealant, color as selected. 
1. Spectrem 800. 

 
2.04 OTHER SEALANTS: 
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A. Latex Sealant:  ASTM C 834; single component, solvent curing, non-staining, non-bleeding, non-
sagging; color as selected. 
1. Tremflex 834. 
2. Butyl Sealant:  ASTM C 1311, butyl or polyisobutylene, single component, nondrying, non-

skinning, non-curing, color as selcted.. 
3. Butyl Sealant. 

 
2.05 FIRESTOP SYSTEMS: 

 
A. Firestopping Sealant:  ASTM E 814, gun grade, neutral-cure silicone, color as selected. 

1. TREMstop Fyre-Sil. 
2. 3M Fire Barrier Sealant CP 25WB+. 

 
B. Product(s)/System(s) Testing:  UL Fire Resistance Directory, Fill, Void or Cavity Materials 

(XHHW) and Firestop Devices (XHJI) for listed product(s)/system(s). 
 

C. Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor and approved by the sealant manufacturer as 
compatible, subject to review by the Architect. 

 
2.06 ACCESSORIES: 

 
A. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer; 

compatible with joint forming materials. 
 

B. Primer:  Non-staining type, recommended by sealant manufacturer to suit application. 
 

C. Joint Backing:  Round foam rod compatible with sealant; oversized 25 to 50 percent larger than 
joint width; recommended by sealant manufacturer to suit application 

 
D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit application. 

 
E. Masking tape:  Non-staining, non-absorbent tape product compatible with joint sealants and 

adjacent joint surfaces. 
 
 
PART 3 - EXECUTION: 
 
3.01 EXAMINATION: 

 
A. Verify substrate surfaces and joint openings are ready to receive work. 

1. Verify joint surfaces are clean and dry. 
2. Ensure concrete surfaces are fully cured. 

 
B. Report unsatisfactory conditions in writing to the Architect; 

 
C. Do not proceed until unsatisfactory conditions are corrected. 

 
3.02 PREPARATION: 

 
A. Prepare joints in accordance with ASTM C 1193 and manufacturer's instructions. 
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B. Clean joint surfaces to remove dirt, dust, oils, wax, paints, and other contamination capable of 
affecting primer and sealant bond. 
1. Clean concrete joint surfaces to remove curing agents and form release agents. 

 
C. Protect elements surrounding the Work of this section from damage or disfiguration.  Apply 

masking tape to adjacent surfaces when required to prevent damage to finishes from sealant 
installation. 

 
D. Surface Preparation: Prepare surface to receive firestop system products in accordance with 

manufacturer’s instructions for surface preparation. 
1. Verify that penetrations and joints are properly sized. 
2. Secure all pipes, conduit, cable and other items which penetrate firestop materials. 
3. Comply with manufacturer’s instructions relative to temperature and humidity conditions, 

before, during and after installation of firestopping materials. 
 
3.03 SEALANT INSTALLATION: 

 
A. Install primer and sealants in accordance with ASTM C 1193 and manufacturer's instructions. 

 
B. Install joint backing to maintain the following joint ratios: 

1. Joints up to 1/2 inch (13 mm) Wide:  1:1 width to depth ratio. 
2. Joints Greater than 1/2 inch (13 mm) Wide:  2:1 width to depth ratio; maximum 1/2 inch joint 

depth. 
 

C. Install bond breaker where joint backing is not used. 
 

D. Apply primer where required for sealant adhesion. 
 

E. Install sealants immediately after joint preparation. 
 

F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.  
 

G. Joining Silicone and Polyurethane Sealants:   
1. Install polyurethane sealants first.  
2. Join silicone sealant to polyurethane in accordance with manufacturer's instructions.  

 
H. Tool exposed joint surface concave. 

 
I. Regulatory Requirements: Install firestop materials in accordance with published Through-

Penetration Firestop Systems in UL’s Fire Resistance Directory or the publication of another 
approved independent laboratory. 

 
J. Manufacturer’s Instructions: Comply with manufacturer’s instructions for installation of 

firestopping materials. 
1. Seal all holes or voids made by penetrations to ensure an air and water-resistant seal. 
2. Seal all joints to ensure an air and water-resistant seal, capable to withstand compression and 

extension due to thermal, wind or seismic joint movement. 
3. Consult with mechanical engineer, project manager prior to installation of UL firestop 

systems that might hamper the performance of fire dampers as it pertains to duct work. 
 
3.04 MANUFACTURER'S FIELD SERVICES: 
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A. Require sealant manufacturer to be present at project site to: 
1. Observe sealant mockup installation and to issue reports of observations.  
2. Conduct field pre-construction testing. 
3. Examine sealed penetration and joint areas to ensure proper installation before concealing or 

enclosing areas. 
4. Keep areas of work accessible until inspection by applicable code authorities. 
5. Perform under this section patching and repairing of firestopping caused by cutting or 

penetrating of existing firestop systems already installed by other trades. 
 
3.05 IDENTIFICATION: 

 
A. Identify through-penetration firestop systems with pressure-sensitive, self-adhesive, preprinted 

vinyl labels.  Attach labels permanently to surfaces of penetrated construction on both sides of 
each firestop system installation where labels will be visible to anyone seeking to remove 
penetrating items or firestop systems.  Include the following information on labels: 
1. The words:  “Warning: Through-Penetration Firestop System – Do Not Disturb”. 
2. Contractor’s name, address and phone number 
3. Designation of applicable testing and inspection agency 
4. Date of installation 
5. Manufacturer’s name for firestop materials 

 
3.06 CLEANING: 

 
A. Remove masking tape. 

 
B. Clean adjacent surfaces soiled by sealant installation. 

 
3.07 PROTECTION: 

 
A. Protection: Protect installed product from damage during construction. 

 
3.08 SCHEDULE – SEALANT JOINTS: 

 
A. Exterior Sealant Joint [Type A]: 

1. Applications: 
a. Control and expansion joints in cast-in-place concrete. 
b. Control and expansion joints in unit masonry. 
c. Butt joints between metal panels. 
d. Joints between different materials listed above. 
e. Perimeter joints between materials listed above and frames of doors, windows, louvers 

and similar openings. 
f. Control and expansion joints in soffits and overhead surfaces. 
g. Other exterior joints in vertical surfaces and non-traffic horizontal surfaces for which no 

other sealant is specified. 
2. Single Component Urethane Sealants: 

a. Vulkem 116. 
 

B. Interior Sealant Joint [Type B]: 
1. Applications: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints on exposed interior surfaces of exterior openings. 
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c. Perimeter joints between interior wall surfaces and frames of interior doors, windows, 
louvers, elevator entrances and similar openings. 

d. Other interior joints in vertical surfaces and non-traffic horizontal surfaces subject to 
movement for which no other sealant is specified. 

2. Other Sealants: 
a. Tremflex 834. 

 
C. Traffic Sealant Joint [Type C]: 

1. Applications: 
a. Control, expansion and isolation joints in cast-in-place concrete. 
b. Joints between architectural precast concrete paving units. 
c. Tile control and expansion joints. 
d. Joints between different materials listed above. 
e. Other interior and exterior traffic bearing joints in horizontal and sloped traffic surfaces 

2. Single Component Silicone Sealants: 
a. Spectrem 800. 

 
D. Interior Food Contact Sealant Joint [Type D]: 

1. Applications: 
a. Joints in kitchen counter tops and work surfaces. 
b. Joints between food service equipment and surrounding construction. 
c. Other interior joints where incidental food contact may occur. 

2. Single Component Silicone Sealants: 
a. Tremsil 200. 

 
E. Interior Sanitary Sealant Joint [Type E]: 

1. Applications: 
a. Joints in toilet room and bathroom counter tops. 
b. Joints between plumbing fixtures and adjacent materials. 
c. Joints between locker room lockers and adjacent materials. 
d. Joints between food service equipment and surrounding construction. 
e. Other interior joints in wet areas where needed to limit mold and mildew growth. 

2. Single Component Silicone Sealants: 
a. Tremsil 200. 

 
F. Concealed Metal Lap Sealant Joint [Type F]: 

1. Applications: 
a. Concealed lap and hook joints in sheet metal flashing and trim. 

2. Single Component Non-Curing Sealants: 
a. Tremco Butyl Sealant. 

 
G. Concealed Bedding Sealant Joint [Type G]: 

1. Applications: 
a. Bedding joints under metal thresholds and saddles. 
b. Bedding joints between sheet metal flashing and other materials. 

2. Single Component Non-Curing Sealants: 
a. Tremco Butyl Sealant. 

 
H. Firestopping System [Type H]: 

1. Applications: 
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a. Penetrations for passage of duct, cable, cable tray, conduit, piping, electrical busways and 
raceways through fire-rated vertical barriers (walls and partitions), horizontal barriers 
(floor/ceiling assemblies) and vertical service shaft walls and partitions. 

b. Safing slots gaps between edge of floor slabs and walls. 
c. Openings between structurally separate sections of walls and floors. 
d. Gaps between tops of walls and ceiling or roof assemblies. 
e. Expansion joints in fire-rated walls and floors. 
f. Openings and penetrations in fire-rated partitions or walls containing fire doors. 
g. Openings around structural members which penetrate fire-rated floors or walls. 

2. Silicone Firestop Sealant: 
a. TREMstop Fyre-Sil. 
b. 3M Fire Barrier Sealant CP 25WB+. 

 
 
 
END OF SECTION 07 9200
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SECTION 08 1113 
 

HOLLOW METAL DOORS AND FRAMES 
 
 
PART 1 - GENERAL: 
 
1.01 SUMMARY: 

 
A. Section Includes: 

1. Pressed steel hollow metal doors and frames. 
2. Fire-rated hollow metal frames. 
3. Hollow metal window-walls, glazed openings, and other hollow metal frames for glass. 
4. Rough bucks, frame reinforcing, door reinforcing, door insulation, closer reinforcements, clip 

angles and anchorage. 
5. Factory prime paint finish. 
6. Grouting of hollow metal frames with masonry mortar where not covered under other 

Sections. 
 

B. Related Sections: 
1. Section 06 1000 – Rough Carpentry. 
2. Section 07 9200 - Joint Sealants. 
3. Section 08 1416 – Flush Wood Doors. 
4. Section 08 7100 – Door Hardware. 
5. Section 08 8000 – Glazing. 
6. Section 09 9100 – Paints and Coatings. 
7. Division 26 – Electrical. 

 
1.02 REFERENCES: 

 
A. American National Standards Institute (ANSI): 

1. ANSI/SDI-100-98:  Recommended Specifications - Standard Steel Doors and Frames, Steel 
Door Institute, unless herein specified. 

2. ANSI A115.1-.17:  Specification for Door and Frame Preparation for Hardware. 
3. ANSI A115.1G-1994:  Installation Guide for Doors and Hardware. 
4. ANSI A156.7:  Standard Template Hinge Dimensions. 
5. ANSI A250.8-1998/SDI 100:  Recommended Specifications for Standard Steel Doors and 

Frames. 
 

B. American Society for Testing and Materials (ASTM): 
1. ASTM-A 366-95A:  Specification for Steel, Sheet, Carbon, Cold-Rolled, Commercial 

Quality. 
2. ASTM-A 568-95:  Specification for Steel, Sheet, Carbon, and High Strength, Low-Alloy, 

Hot-Rolled, and Cold-Rolled. 
3. ASTM-A 569-91a:  Specification for Steel, Carbon, (0.15 maximum percent), Hot-Rolled 

Sheet and Strip Commercial Quality. 
4. ASTM-A 924-95:  General Requirements for Steel Sheet, Metallic Coated by the Hot-Dip 

Process. 
5. ASTM-E2074-2001:  Standard Test Method for Fire Tests of Door Assemblies, Including 

Positive Pressure Testing of Side-Hinged and Pivoted Swinging Door Assemblies 
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C. Door and Hardware Institute (DHI): 
1. Sequence and Format for the Hardware Schedule, January 1996 edition. 
2. Hardware for Labeled Fire Doors, January 1996 edition. 
3. Abbreviations and Symbols, September 1983 edition. 

 
D. Factory Mutual (FM): 

1. Factory Mutual:  Fire Tests of Door Assemblies. 
 

E. International Building Code (IBC) 
 

F. National Fire Protection Association (NFPA): 
1. NFPA-80-1999:  Standard for Fire Doors and Windows. 
2. NFPA-252:  Fire Tests of Door Assemblies. 

 
G. Steel Door Institute (SDI): 

1. SDI-105-98:  Recommended Erection Instructions for Steel Frames. 
2. SDI-106-99:  Standard Door Type Nomenclature. 
3. SDI-108-99:  Recommended Selection and Usage Guide for Standard Steel Doors and 

Frames. 
4. SDI-109-99:  Hardware for Standard Steel Doors and Frames. 
5. SDI-111-D:  Recommended Door, Frame and Hardware schedule for standard steel doors and 

frames. 
6. SDI-117-93:  Manufacturing Tolerances Standard Steel Doors and Frames. 
7. SDI-118-88:  Standard Fire Door Requirements. 
8. SDI-122-99:  Installation and Troubleshooting Guide for Standard Steel Doors and Frames. 
9. SDI-124-88:  Maintenance of Standard Steel Doors and Frames. 
10. SDI-125-92:  High Frequency Preparations for Frames. 
11. SDI-127A-99:  End Closure Location. 
12. SDI-127B-99:  Door Edge Cutouts. 
13. SDI-127C-99:  Frame Cutout Limits. 
14. SDI-127D-99:  Electric Strikes in Stud Walls. 
15. SDI-129:  Hinge and Strike Spacing. 

 
H. Underwriters Laboratories, Inc. (UL): 

1. UL 10C-98:  Fire Tests of Door Assemblies. 
2. UL 1784-90:  Air Leakage Tests of Door Assemblies. 

 
I. Warnock Hersey Inschape, Inc. (WHI): 

1. WHI:  Fire Tests of Door Assemblies. 
 
1.03 SUBMITTALS: 

 
A. Door schedule to be formatted per SDI 111-D. 

 
B. Shop Drawings: Submit in accordance with Section 01330. Indicate general construction, 

configurations, jointing methods, reinforcements, and location of hardware and cutouts for glass 
and louvers. 
 

1.04 QUALITY ASSURANCE: 
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A. Applicable Standards: Specifications and standards of SDI 100-98. 
 

B. Hollow metal doors and frames to be manufactured by the same manufacturer. 
 

C. Inspect products for damage and errors prior to shipment. Repair or replace as necessary prior to 
shipment.  

 
D. Supplier Qualification: Qualified direct distributor of products to be furnished.  The distributor 

shall have in their regular employment an A.H.C./C.D.C. (Architectural Hardware 
Consultant/Certified Door Consultant) or person of equivalent experience who will be available at 
reasonable times to consult with the Architect, Contractor and/or Owner regarding any matters 
affecting the total door and frame openings. 

 
E. Repair or replace damaged or defective products prior to shipment from factory. 

 
F. Installer Qualification: Experience with installation of similar materials. 

 
G. Fire-Rated Door Assemblies: Where fire-rated door assemblies are indicated or required, provide 

fire-rated door and frame assemblies that comply with UL-10C and NFPA 80 "Standard for Fire 
Doors and Windows", and have been tested, listed, and labeled in accordance with UL, WHI or 
FM and acceptable to authorities having jurisdiction. 
1. Temperature Rise Rating: Comply with temperature rise requirements as apply with UL-10C. 

At vertical enclosures, provide doors that have Temperature Rise Rating of 450 degrees F 
maximum in 30 minutes of fire exposure. 

 
1.05 PRODUCT HANDLING: 

 
A. Deliver hollow metal doors in manufacturer's protective covering. Handle hollow metal with care 

to prevent damage. 
 

B. Door Storage: Store doors in upright position, under cover. Place doors on at least 4 inch (101.6) 
high wood sills or on floors in manner that will prevent rust and damage. Do not use non-vented 
plastic or canvas shelters that create a humidity chamber and promote rusting. If corrugated 
wrapper on door becomes wet, or moisture appears, remove wrapping immediately. Provide ¼ 
inch space between doors to promote air circulation. 

 
C. Frame Storage: Store frames under cover on 4-inch wood sills on floors in manner that will 

prevent rust and damage. Do not use non-vented plastic or canvas shelters which a create 
humidity chamber and promote rusting. Store assembled frames in vertical position, 5 units 
maximum in stack. Provide 1/4-inch space between frames to promote air circulation. 

 
D. Handle and store hollow metal per manufacturer’s instructions. 

 
1.06 SEQUENCING AND SCHEDULING: 

 
A. Deliver doors and frames to the jobsite in a timely manner so as not to delay progress of other 

trades. 
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PART 2 - PRODUCTS: 
 
2.01 MANUFACTURERS: 

 
A. Acceptable Manufacturers: 

1. Curries. 
2. Pioneer Industries. 
3. Steelcraft. 

 
B. Section 01600-Product Requirements:  Product selection procedures:  Substitutions:  Not 

Permitted. 
 
2.02 HOLLOW METAL: 

 
A. Cold Rolled Steel Sheets:  Commercial quality, stretcher leveled flatness, cold-rolled steel, free 

from scale, pitting or other surface defects, complying with ASTM A366 and A568 general 
requirements. 

 
B. Galvannealed Steel Sheets:  ASTM A924, A60 zinc coating. Use galvannealed steel sheets at wet 

areas and for exterior hollow metal doors, door frames and door louvers.  Internal reinforcing 
may be manufactured of hot rolled pickled and oiled steel per ASTM-A569. 

 
C. Minimum gauges of hollow metal are specified below. Provide heavier gauge if required by 

details or specific condition. Entire frame and sidelight shall be of same gauge. 
1. 14 gauge (0.067”):  Interior door frames in high abuse areas. 
2. 16 gauge (0.053”):  Interior door frames and glazed opening frames. 
3. 16 gauge (0.053”):  Labeled frames (or heavier if required by label). 
4. 16 gauge (0.053”):  Interior doors in high abuse areas. 
5. 18 gauge (0.042”):  Interior doors (or heavier if required by label). 
6. 14 gauge (0.067”):  Exterior door frames, window-wall and window frames, transom and 

sidelight frames. 
7. 16 gauge (0.053”):  Exterior doors. 
8. 20 gauge (0.032”):  Trim members. 

 
D. The following door openings are considered high abuse: 

1. Warehouse & Cover Truck Parking building - Door nos. 105, 107A, 107B and 111A. 
2. Garage building - all interior doors. 
3. Meter Shop & Storage Shed building - Door nos. 101D, 105 and 106. 

 
E. Coating Materials, primer:  Use manufacturer’s standard rust inhibiting primer conforming to 

ANSI-A224.1-1990. 
 
2.03 RELATED MATERIALS: 

 
A. Steel Reinforcing:  ASTM A36. 

 
B. Door Bumpers or Silencers:  Per ANSI A156.16. 

 
2.04 HOLLOW METAL FRAMES: 

 
A. Drywall Frames: 
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B. Masonry Frames: 

 
 
 
 
 
 

 
C. General:  Form to profiles indicated. Where necessary, alternate details will be considered 

provided design intent is maintained. Consider and provide for erection methods. Frames to meet 
UL-10C Category C requirements. 

 
D. Typical Reinforcing:  Provide minimum hinge reinforcement of 7-gauge material and lock strike 

reinforcement of 14-gauge material. Provide similar reinforcement for hardware items as required 
to adequately withstand stresses, minimum 12 gauge, including channel reinforcement for door 
closers and closer arms, door holders and similar items. Provide reinforcement and clearances for 
concealed in-head door closers and for mortise locks. 

 
E. Base Anchors:  Provide one each sill anchor per jamb. 

1. Drywall Frames:  Provide galvanized x 16ga x inside jamb width base anchors to be 
concealed and adjustable. 

2. Masonry Frames:  Provide galvanized x 16ga x inside jamb width base anchors to be 
concealed and adjustable. 

 
F. Jamb Anchors:  Provide anchors in quantities and locations per manufacturer’s recommendations. 

1. Drywall:  Provide galvanized twist in multi purpose anchors x 18ga x inside jamb depth. 
2. CMU:  Provide galvanized masonry wire anchors minimum of 9” in length x 3/16” diameter. 

 
G. Special Reinforcing:  Prepare exterior doors from occupied areas with high frequency hinge 

reinforcement at the top hinge of each hinge jamb. Where continuous hinges are used, provide 
continuous minimum 14-gauge hinge reinforcement in both door and frame. All special hinge 
reinforcements are to be welded in place conforming to both SDI & manufacturers requirements. 

 
H. Cover Plates:  For hinge and strike plate cutouts, provide fully enclosed pressed steel cover boxes 

spot welded to frames behind mortises. 
 

I. Hardware:  Mortise, reinforce, drill and tap for mortise hardware.  Drilling and tapping for 
surface applied hardware shall be done in field. 

 
J. Special Anchorage:  Provide standard and special anchorage items as required. Provide 12 gauge 

angle clips at bottom of frames with punched holes for securing frames to floor, except where 
frames are secured entirely by rough bucks. Provide formed steel channel spreader at bottom of 
frames, removable without damaging frame. At masonry, provide sufficient anchors 
approximately 24 inches on center. 

 

Manufacturer Drywall Frames 
Curries C Series 
Pioneer Industries DW-16 
Steelcraft DW Series 

Manufacturer Masonry Frame 
Curries M Series 
Pioneer Industries F Series 
Steelcraft F Series 
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K. Silencers:  Provide specified silencers, except where stop does not occur and at smoke gasketed 
openings, 3 per jamb at single door and 2 for each door at double doors. Frames that receive 
silencers are to be properly prepared (punched) for them. Frames that have perimeter seals are not 
to be prepared (punched) for silencers. 

 
L. Extensions:  Reinforce transom bars or mullions as necessary to provide rigid installation. Where 

required (as at multiple openings) to stabilize large frames, provide frame or mullion extensions 
to anchor to structure above, proper size to fit within overhead construction. Provide angle clips 
to fasten to structure. 

 
M. Clearances:  Provide and be responsible for proper clearances at metal frames, including for 

weatherstripping, sound stripping and smoke gasketing. Glass clearance shall be thickness of 
glass plus clearance each side (1/8 inch minimum exterior - 1/16 inch minimum interior), adjust 
for installation, glass thickness to allow for glazing and sealant. Where sealed double glazing is 
indicated, provide rebates minimum of 3/4 inch and provide 1/4 inch clearance at glass edges. 
Where units fit around concrete blocks (blocks built into frames) obtain actual dimensions of 
blocks being used to establish minimum clearances. 

 
N. Stops:  Frame stops to be integral and 5/8” inches in height. 

 
O. Labeled Frames:  Construct in accordance with requirements for labeled work. Attach or emboss 

proper U.L., Warnock Hersey or F.M.  label. Label may be metal, mylar or embossed and shall 
conform to the labeling requirements of the labeling entity. 

 
P. Welding:  Face weld frames. Fabricate so no grind marks, hollow or other out-of-plane areas are 

visible. At joints of intermediate members (such as mullions and transom bars), provide tight 
joining, neatly accomplished without holes, burned out spots, weld build up or other defacing 
work. Fill to close cracks and to preserve shapes. Tightly fit loose stops, to hairline joints. 

 
Q. Finish:  Clean frames by degreasing process and apply thorough coating of baked-on primer, 

covering inside as well as outside surfaces. At galvannealed frames, coat welds and other 
disrupted surface with zinc-rich paint containing not less than 90 percent zinc dust by weight. 

 
1.02 HOLLOW METAL DOORS: 

 
A. Hollow Metal Doors: 

 
Manufacturer Flush Doors Steel Stiffened Temperature Rise 

Curries Imperial Series 747 Series 727 Series 
Pioneer Industries HP Series LW Series HR Series 
Steelcraft L-P Series B Series T Series 

 
1. Flush Doors shall be used for Interior doors unless modified below. 
2. Steel Stiffened doors shall be used for Exterior and Interior Reinforced doors as indicated 

below. 
3. Temperature Rise doors shall be used for Labeled doors as indicated below. 

 
B. Provide to design indicated including: Flush panel doors and flush panel with cut-out as 

indicated. Use galvannealed steel at exterior doors. 
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C. Flush Doors:  Reinforce, stiffen and sound deaden. Provide cutouts for glass and louvers with 
stops as shown. Provide flush steel closure at top of exterior and interior doors and at bottom of 
exterior doors with drain holes in bottom closure. Provide seamless edge stiles. The following 
door construction types are acceptable. Body filler or stitch weld with body filler is not 
acceptable. 
1. Exterior Doors (and Interior Reinforced Doors):  20 gauge steel stiffener reinforced vertically 

6 inches o.c. full height of door, spot welded 5 inches o.c. to both face sheets. Stiffeners 
welded together top and bottom. Insulate with 2-1/2 lb density mineral wool insulation. 

2. Door Construction:  Manufacturer's standard polystyrene, vertical steel stiffeners, or rigid 
mineral fiber core with internal sound deadener on inside of face sheets where appropriate in 
accordance with SDI standards. 

 
D. Lites:  Exposed fasteners to be on the secure side of opening. Provide A60 galvannealed lites in 

wet areas and at all exteriors. 
1. Lites:  Provide lite kits of minimum 20-gauge cold-rolled steel. Coordinate with Section 

08800 Glass & Glazing for proper lite kits. Furnish Anemostat Lo Pro metal vision frame 
with GT glazing tape on fire rated openings. 

 
E. Typical Reinforcement:  Mortise, reinforce, drill and tap for hardware furnished under Section 

08711 – Finish Hardware. For lock reinforcement, provide manufacturer's standard 
reinforcement. Provide 12-gauge reinforcement for escutcheons or roses with centering clips to 
hold lock case in alignment. For door checks, provide 3/16-inch channel type reinforcements, 3-
1/2 inch deep by 14 inches long, or as required. Hinge reinforcement minimum 7 gauge by 1-1/2 
inch by 9-inch bar. Weld reinforcing to door. Reinforce doors for surface items such as surface 
and semi-concealed closers, brackets, surface holders and door stops. Drilling and tapping 
installation of these surface items shall be done in field by hardware installer.  Obtain all 
necessary templates from hardware supplier. 

 
F. Special Reinforcing:  At exterior openings, reinforce door and frame with high frequency hinge 

preparation at top hinge of each door leaf. 
 

G. Top Caps:  Provide manufacturer installed screw in steel top cap at all exterior out swing doors. 
Seal with UV resistant silicone sealant to be watertight. Coordinate with Section 07920 -Joint 
Sealants. 

 
H. Finish:  Provide prime coat finish on doors. Thoroughly clean off rust, grease and other 

impurities. Grind welds smooth, no marks shall show. Apply metallic filler as required to fill 
cracks and joints and to level any weld areas or similar imperfections. Sand filler coat smooth. 

 
I. Lite Reinforcement:  Provide minimum 20ga U channel welded to door faces around the inside 

perimeter of all lite cutouts. 
 
1.02 FASTENINGS: 

 
A. Provide fastenings, anchors and clips as required to secure hollow metal work in place. Provide 

Jackson head screws, or flatter. Dimple metal work to receive screw heads. Set stops and other 
non-structural fastenings with #6 Jackson head self-tapping screws. 

 
1.03 ASTRAGALS ON DOORS: 
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A. Construction:  Provide factory-installed formed astragals of no less than 16 gauge steel or flat 
astragals of no less than 14 gauge steel for double doors. 

 
B. Hardware Preparation in Formed Astragals:  Mortise, reinforce, drill and tap to receive mortise 

hardware in accordance with ANSI/SDI A250.6. 
 
 
PART 3 - EXECUTION: 
 
3.01 EXAMINATION: 

 
A. Examine supporting structure and conditions under which hollow metal is to be installed. Do not 

proceed with installation until unsatisfactory conditions have been corrected. 
 

B. Supplier to inspect jobsite to ensure an adequate dry and secure area is available to store the doors 
and frames prior to delivery. 

 
C. Storage area is to be free of trash and debris prior to delivery. 

 
3.02 INSTALLATION: 

 
A. Install hollow metal in accordance with approved finish hardware schedule, shop drawings and 

manufacturer's printed instructions. Securely fasten and anchor work in place without twists, 
warps, bulges or other unsatisfactory or defacing workmanship. Set hollow metal plumb, level, 
square to proper elevations, true to line and eye. Set clips and other anchors with Ramset "shot" 
anchors or drill in anchors as approved. Units and trim shall be fastened tightly together, with 
neat, uniform and tight joints. 

 
B. Placing Frames: Set frames accurately in position, plumbed, aligned, and braced securely until 

permanent anchors are set. After wall construction is complete, remove temporary braces and 
spreaders leaving surfaces smooth and undamaged.  At in-place concrete or masonry 
construction, set frames and secure in place using countersunk bolts and expansion shields, with 
bolt heads neatly filled with metallic putty, ground smooth and primed. 

 
C. Place fire rated frames in accordance with NFPA-80 and manufacturers requirements. 

 
D. Apply continuous bead of caulk around the entire perimeter between the frame and wall at 

interior openings and use silicone sealant for exterior applications. Coordinate with Section 
07920. 

 
E. Door Installation: Fit hollow metal doors accurately in their respective frames, within following 

clearances: Jambs and head 3/32 inch, meeting edges pair of doors 1/8 inch, sill where no 
threshold or carpet 1/4 inch above finished floor, sill at threshold 3/4 inch maximum above 
finished floor, sill at carpet 1/4 inch above carpet. Tolerances shall also comply with SDI117 and 
manufacturers requirements. 

 
3.03 ADJUSTING AND CLEANING: 

 
A. Prime Coat Touch-Up: Immediately after installation, sand smooth rusted or damaged areas of 

prime coat and apply touch-up of compatible air-drying primer. Coordinate with Section 09911. 
Only use materials that comply with hollow metal manufacturers requirements. 
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B. Adjust doors and frames to comply with NFPA-80, NFPA-101 and manufacturers instructions 
and all applicable code requirements. 

 
C. Protection Removal: Immediately before final inspection, remove protective wrappings from 

doors and frames. Protect doors and frames from damage by other trades and keep area around 
doors and frames free from trash and debris. 

 
D. Clean doors and frames per the manufacturers' instructions to be free from all drywall mud, grout, 

excess caulk, over spray and other foreign materials. Refer to Section 09911 Painting and 
Coatings so as not to damage finish paint and Section 08711 Finish Hardware so as not to damage 
finish on hardware. Do not allow acid or lacquer thinner to contact doors, frames or finish 
hardware. 

 
E. Repair damaged doors and frames per manufacturers instructions or replace to satisfaction of 

Architect. 
 

F. Replace defective doors and frames. 
 
3.04 SCHEDULES: 

 
A. Submit, no more than three (3) weeks after installation is completed, three (3) copies of “AS 

BUILT” door and frame schedules to the Architect. 
 
 
 
END OF SECTION 08 1113
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SECTION 08 3323 
 

OVERHEAD COILING DOORS 
 
 
PART 1 - GENERAL: 
 
1.01 SUMMARY: 
 

A. Section includes: 
1. Motorized overhead coiling service doors. 

 
B. Related Sections: 

1. Section 04 2000 - Unit Masonry Assemblies. 
2. Section 04 2200 – Structural Concrete Masonry. 
3. Section 05 5000 - Metal Fabrications. 
4. Section 07 9200 - Joint Sealants. 
5. Section 09 9100 – Paints & Coatings. 
6. Division 26 – Electrical. 

 
1.02 REFERENCES: 
 

A. ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

 
B. ASTM A 666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, Plate, and Flat 

Bar. 
 

C. ASTM A 924 - Standard Specification for General Requirements for Steel Sheet, Metallic-Coated 
by the Hot-Dip Process. 

 
D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

 
E. NEMA MG 1 - Motors and Generators. 

 
F. NFPA-80 – Standard for Fire Doors and Fire Windows. 

 
1.03 DESIGN / PERFORMANCE REQUIREMENTS: 
 

A. Fire Rated Assemblies: Provide assemblies complying with NFPA 80 and listed in UL Directory 
or Intertek Testing Services (Warnock Hersey Listed) Directory. 

 
1.04 SUBMITTALS: 
 

A. Submit under provisions of Section 01 3300. 
 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations.  
3. Details of construction and fabrication. 
4. Installation methods. 

http://www.astm.org/Standards/A666.htm
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C. Shop Drawings: Include detailed plans and elevations, details of framing members, anchoring 
methods, clearances, hardware, and accessories. Include relationship with adjacent construction. 

 
D. Selection Samples:  For each finish product specified, two complete sets of color chips 

representing manufacturer's full range of available colors and patterns. 
 

E. Verification Samples:  For each finish product specified, two samples, minimum size 6 inches 
(150 mm) square, representing actual product, color, and patterns. 

 
F. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

 
G. Operation and Maintenance Data: Submit lubrication requirements and frequency, and periodic 

adjustments required. 
 
1.05 QUALITY ASSURANCE: 
 

A. Manufacturer Qualifications: Company specializing in performing Work of this section with a 
minimum of five years experience in the fabrication and installation of security closures. 
1. Installer Qualifications: Company specializing in performing Work of this section with 

minimum ten years and approved by manufacturer with IDEA Certified Installers and service 
technicians on staff. 

 
1.06 DELIVERY, STORAGE, AND HANDLING: 
 

A. Store products in manufacturer's unopened packaging until ready for installation. 
 

B. Protect materials from exposure to moisture. Do not deliver until after wet work is complete and 
dry. 

 
C. Store materials in a dry, warm, ventilated weathertight location. 

 
1.07 PROJECT CONDITIONS: 
 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under environmental 
conditions outside manufacturer's absolute limits. 

 
1.08 COORDINATION: 
 

A. Coordinate Work with other operations and installation of adjacent materials to avoid damage to 
installed materials. 

 
1.09 WARRANTY: 
 

A. Manufacturer’s Warranty: Provide manufacturer’s two-year limited warranty. 
 

B. Warranty: Manufacturer’s limited door and operators System warranty of all parts and 
components of the system except counterbalance spring and finish for 3 years or 20,000 cycles, 
whichever comes first. 
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C. PowderGuard Finish 
1. PowderGuard Premium Applied to curtain, guides, bottom bar, headplates: Manufacturer’s 

limited Premium Finish warranty for 2 years. 
 

PART 2 - PRODUCTS: 
 
2.01 MANUFACTURERS: 
 

A. Acceptable Manufacturer:  
1. Overhead Door Corp., 2501 S. State Hwy. 121, Suite 200, Lewisville, TX  75067.   ASD. Tel. 

Toll Free: (800) 275-3290. Phone: (469) 549-7100. Fax:  (972) 906-1499. Web Site: 
www.overheaddoor.com. E-mail: sales@overheaddoor.com. 

 
B. Section 01 6000 - Product Requirements:  Product selection procedures:  Substitutions:  

Permitted. 
 
2.02 OVERHEAD COILING SERVICE DOORS: 
 

A. Overhead Coiling Service Doors: Model 610 Service Doors. 
1. Curtain:  

a. Interlocking roll-formed slats.  Endlocks shall be attached to each end of alternate slats to 
prevent lateral movement. 

b. Flat profile type F-265 for doors thru 14 feet (4.27 m) wide by 12 feet (3.65 m) high, 
fabricated of 18 gauge galvanized steel. 

2. Slats and Hood Finish: 
a. Galvanized Steel: Slats and hood galvanized in accordance with ASTM A 653 and 

receive rust-inhibitive, roll coating process, including 0.2 mils thick baked-on prime 
paint, and 0.6 mils thick baked-on polyester top coat.  
1) Powder coat: PowderGuard  

a) PowderGuard Premium: Weather resistant polyester powder coat color as 
selected by Architect.  

2) Non-galvanized exposed ferrous surfaces shall receive one coat of rust-inhibitive 
primer. 

3. Weatherseals:  
a. Guide weatherseal. 

4. Bottom Bar:  
a. Extruded aluminum for doors up to 15 feet 4 inches (4.67 m) wide. 
b. Two primed steel angles for doors over 15 feet 4 inches (4.67 m) wide. 

5. Guides: Three structural steel angles. 
6. Brackets: To support counterbalance, curtain and hood 

a. Hot rolled prime painted steel to support counterbalance, curtain and hood. 
7. Finish; Bottom Bar, Guides, Headplate and Brackets: 

a. Finish: Black powdercoat finish. 
8. Counterbalance: Helical torsion spring type housed in a steel tube or pipe barrel, supporting 

the curtain with deflection limited to 0.03 inch per foot of span. Counterbalance shall be 
adjustable by means of an adjusting tension wheel. 

9. Hood: 24 gauge galvanized steel with intermediate supports as required. 
10. Electric Motor Operation:  Provide UL listed electric operator, size as recommended by 

manufacturer to move door in either direction at not less than 2/3 foot nor more than 1 foot 
per second. 
a. Sensing Edge Protection: 

http://www.overheaddoor.com/
mailto:sales@overheaddoor.com
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1) Electric sensing edge. 
b. Operator Controls: 

1) Push-button and key operated control stations with open, close, and stop buttons. 
11. Windload Design:   

a. Standard windload shall be 20 PSF service level (ASD). 
12. Locking:  

a. Interior side bolt lock for electric operation with interlock switch. 
13. Wall Mounting Condition: 

a. Face-of-wall mounting. 
 
 
PART 3 - EXECUTION: 
 
3.01 EXAMINATION: 
 

A. Verify opening sizes, tolerances and conditions are acceptable. 
 

B. Examine conditions of substrates, supports, and other conditions under which this work is to be 
performed. 

 
C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory 

preparation before proceeding. 
 
3.02 PREPARATION: 
 

A. Clean surfaces thoroughly prior to installation. 
 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

 
3.03 INSTALLATION: 
 

A. Install in accordance with manufacturer's instructions. 
 

B. Use anchorage devices to securely fasten assembly to wall construction and building framing 
without distortion or stress. 

 
C. Securely and rigidly brace components suspended from structure. Secure guides to structural 

members only. 
 

D. Fit and align assembly including hardware; level and plumb, to provide smooth operation. 
 

E. Coordinate installation of sealants and backing materials at frame perimeter as specified in 
Section 07 9200 – Joint Sealants. 

 
F. Install perimeter trim and closures. 

 
G. Coordinate installation of electrical service with Division 26.  Complete wiring from disconnect 

to unit components. 
 
3.04 ADJUSTING: 
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A. Test for proper operation and adjust as necessary to provide proper operation without binding or 
distortion. 

 
B. Adjust hardware and operating assemblies for smooth and noiseless operation. 

 
3.05 CLEANING: 
 

A. Clean curtain and components using non-abrasive materials and methods recommended by 
manufacturer. 

 
B. Remove labels and visible markings. 

 
C. Touch-up, repair or replace damaged products before Substantial Completion. 

 
3.06 PROTECTION: 
 

A. Protect installed products until completion of project. 
 
 
END OF SECTION 08 3323
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SECTION 08711 
 

DOOR HARDWARE 
(ALLOWANCE) 

 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section. 

 
1.02 DESCRIPTION OF WORK: 
 

A. Definition: “Door Hardware” includes items known commercially as finish hardware which are 
required for swinging, sliding and folding doors, except special types of unique and non-matching 
hardware specified in the same section as the door and door frame. 

 
B. Extent of door hardware required is indicated on drawings and in schedules. 

 
C. Types of door hardware required include, but are not limited to, the following: 

 
1. Hinges. 
2. Lock cylinders and keys. 
3. Lock and latch sets. 
4. Push/Pull units. 
5. Closers. 
6. Misc. door control devices. 
7. Door trim units. 
8. Protection plates. 
9. Sound stripping for interior doors. 
10. Door sweeps/ door bottoms. 
11. Silencers. 

 
D. See Section 01 2100 Allowances for scheduled amount. 

 
1.03 RELATED WORK SPECIFIED ELSEWHERE that should be examined for its effect upon this 

section: 
 

A. Section 08110 – Hollow Metal Doors & Frames. 
B. Section 08210 – Flush Wood Doors. 
C. Division 16 – Electrical. 

 
1.04 QUALITY ASSURANCE: 
 

A. Installer Qualifications: An experienced installer who has completed door hardware similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 
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B. Supplier Qualifications: Door hardware supplier with warehousing facilities within 120 miles of 
the Project's vicinity and who is or employs a qualified Architectural Hardware Consultant 
(AHC), who is available during the course of the Work to consult with Contractor, Architect, and 
Owner about door hardware and keying. 

 
C. Hardware Consultant Qualifications:  A person who is an Architectural Hardware Consultant 

(AHC) who is experienced in providing consulting services for door hardware installations that 
are comparable in material, design, and extent to that indicated for this Project. 
 

D. Source Limitations: Obtain each type and variety of door hardware from a single manufacturer, 
unless otherwise indicated. 
 

E. Keying Conference: Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Meetings."  Incorporate keying conference decisions into final keying 
schedule after reviewing door hardware keying system including, but not limited to, the 
following: 
1. Function of building, flow of traffic, purpose of each area, degree of security required, and 

plans for future expansion. 
2. Preliminary key system schematic diagram. 
3. Requirements for key control system. 
4. Address for delivery of keys. 

 
F. Pre-installation Conference: Conduct conference at Project site to comply with requirements in 

Division 1 Section "Project Meetings."  Review methods and procedures related to electrified 
door hardware including, but not limited to, the following: 
 
1. Inspect and discuss electrical roughing-in and other preparatory work performed by other 

trades. 
2. Review sequence of operation for each type of electrified door hardware. 
3. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 
4. Review required testing, inspecting, and certifying procedures. 
5. Other requirements and agenda items not listed in Division 1 Section "Project Meetings" to 

suit Project. 
 

1.05 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer’s technical product data for each item of hardware in 
accordance with Division-1 section “Submittal Procedure”.  Include whatever information may be 
necessary to show compliance with requirements, and include instructions for installation and for 
maintenance of operating parts and finish. 

 
B. Hardware Schedule:  Submit final hardware schedule in manner indicated below.  Coordinate 

hardware with doors, frames and related work to ensure proper size, thickness, hand, function and 
finish of hardware. 
1. Final Hardware Schedule Content:  Based on door hardware indicated, organize hardware 

schedule into “hardware sets” indicating complete designations of every item required for 
each door or opening.  Include the following information: 
a. Type, style, function, size and finish of each hardware item. 
b. Name and manufacturer of each item. 
c. Fastenings and other pertinent information. 
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d. Location of hardware set cross-referenced to indications on Drawings both on floor plans 
and in door and frame schedule. 

e. Explanation of all abbreviations, symbols, codes, etc. contained in schedule. 
f. Mounting locations for hardware. 
g. Door and frame sizes and materials. 

2. Submittal Sequence:  Submit schedule at earliest possible date particularly where acceptance 
of hardware schedule must precede fabrication of other work (e.g., hollow metal frames), 
which is critical in the project construction schedule. 
a. Include with schedule the product data, samples, shop drawings of other work affected by 

door hardware, and other information essential to the coordinated review of hardware 
schedule. 

3. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner’s 
final instructions on keying of locks has been fulfilled. 

 
C. Templates:  Furnish hardware templates to each fabricator of doors, frames and other work to be 

factory-prepared for the installation of hardware.  Upon request, check shop drawings of such 
other work to confirm that adequate provisions are made for proper location and installation of 
hardware. 

 
1.06 PRODUCT HANDLING: 
 

A. Tag each item or package separately, with identification related to final hardware schedules, and 
includes basic installation instructions with each item or package. 

 
B. Packaging of hardware is responsibility of supplier. As material is received by hardware supplier 

from various manufacturers, sort and repackage in containers clearly marked with appropriate 
hardware set number to match set numbers of approved hardware schedule. Two or more identical 
sets may be packed in same container. 

 
C. Inventory hardware jointly with representatives of hardware supplier and hardware installer until 

each is satisfied that count is correct.  Hardware supplier and Contractor are to jointly check in 
the hardware at the jobsite.  Contractor to provide secure lock up for the hardware. 

 
D. Deliver individually packaged hardware items at the proper times to the proper locations (shop or 

project site) for installation. 
 
 

PART 2 - PRODUCTS: 
 
2.01 SCHEDULED HARDWARE: 
 

A. Requirements for design, grade, function, finish, size and other distinctive qualities of each type 
of door hardware is indicated in the Hardware Schedule at the end of this section.  Products are 
identified by using hardware designation numbers of the following: 

 
1. Manufacturer’s Product Designations:  One manufacturer is listed for each hardware type 

required.  An asterisk (*) after a manufacturers name indicates whose product designation is 
used in the Hardware Schedule for purposes of establishing minimum requirements.  Provide 
the product designated. 

 
2.02 MATERIALS AND FABRICATION: 



Social Circle Public Works Fleet Facility 08 7100-4 
Project No. 2512 Door Hardware 

A. Hand of Door:  Drawings show direction of slide, swing or hand of each door leaf.  Furnish each 
item of hardware for proper installation and operation of door movement as shown. 

 
B. Manufacturer’s Name Plate:  Do not use manufacturer’s products which have manufacturer’s 

name or trade name displayed in a visible location (omit removable nameplates), except as 
otherwise acceptable to Architect. 
1. Manufacturer’s identification will be permitted on rim of lock cylinders only. 

 
C. Base Metals:  Produce hardware units of basic metal and forming method indicated, using 

manufacturer’s standard metal alloy, composition, temper and hardness, but in no case of lesser 
(commercially recognized) quality than specified for applicable hardware units by applicable 
ANSI A 156 series standard for each type hardware item and with ANSI A 156.18 for finish 
designations indicated.  Do not furnish “optional” materials or forming methods for those 
indicated. 

 
D. Fasteners:  Provide hardware manufactured to conform to published templates, generally prepared 

for machine screw installation.  Do not provide hardware, which has been prepared for self-
tapping sheet metal screws, except, as specifically indicated. 

 
E. Furnish screws for installation with each hardware item.  Provide Phillips flat-head screws, 

except as otherwise indicated.  Finish exposed (exposed under any condition) screws to match 
hardware finish or, if exposed in surfaces of other work, to match finish of such other work as 
closely as possible, including “prepared for paint” in surfaces to receive painted finish. 

 
F. Provide concealed fasteners for hardware units which are exposed when door is closed, except to 

extent no standard units of type specified are available with concealed fasteners.  Do not use thru-
bolts or installation where bolt head or nut on opposite face is exposed in other work, except 
where it is not feasible to adequately reinforce the work.  In such cases, provide sleeves for each 
thru-bolt or use sex screw fasteners. 

 
G. Tools and Maintenance Instructions for Maintenance:  Furnish a complete set of specialized tools 

and maintenance instructions as needed for Owner’s continued 
1. Adjustment, maintenance, and removal and replacement of finish hardware. 

 
2.03 HINGES, BUTTS: 
 

A. Screws:  Furnish Phillips flat-head all-purpose or machine screws for installation of units except 
furnish Phillips flat-head wood screws for installation of units into wood.  Finish screw head to 
match surface of hinges. 

 
B. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows: 

1. Steel Hinges:  Steel pins. 
2. Out-swing Corridor Doors:  Non-removable pins (NRP). 
3. Interior Doors:  Non-rising pins. 
4. Tips:  Flat button and matching plug, finished to match leaves. 
5. Number of Hinges:  Provide number of hinges indicated, but not less than 3 hinges per door 

leaf for doors 90” or less in height and one additional hinge for each 30” of additional height. 
6.  Size:  Size hinges in accordance with the specified manufacturer's published 

recommendations.    
 

2.04 HINGES, CONTINUOUS: 
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A. Continuous gear hinges to be manufactured of extruded 6063-T6 aluminum alloy with anodized 
finish, or factory painted finish as scheduled. 

 
B. All hinges are to be manufactured to template.  Uncut hinges shall be non-handed and shall be a 

pinless assembly of three interlocking extrusions applied to the full height of the door and frame 
without mortising. 

 
C. Vertical door loads shall be carried on chemically lubricated polyacetal thrust bearings.  The door 

and frame leaves shall be continually geared together for the entire hinge length and secured with 
a full cover channel.  Hinge to operate to a full 180o. 

 
D. Hinges to be milled, anodized and assembled in matching pairs.  Fasteners supplied shall be 410 

stainless steel, plated and hardened. 
 

E. Provide UL listed continuous hinges at fire doors.  Continuous hinges at fire doors shall meet the 
required ratings without the use of auxiliary fused pins or studs. 

 
F. Screws:  Furnish Phillips flat-head all-purpose or machine screws for installation of units except 

furnish Phillips flat-head wood screws for installation of units into wood.  Finish screw head to 
match surface of hinges. 

 
2.05 LOCK CYLINDERS AND KEYING: 

 
A. Review the system with the Owner and provide the type required (master, grandmaster or great 

grandmaster), for new system.   
 

B. Equip locks with cylinders for interchangeable-core type pin tumbler inserts.  Furnish only 
temporary inserts for the construction period, and remove these when directed. 

 
C. Furnish final cores and keys for installation by Owner. 

 
D. All keys shall be marked per owner specifications. 

 
E. All locks shall be grandmaster keyed and master keyed to the specifications of the Owner.  All 

keys shall be shipped directly to the Owner only.    
 

F. Key Material: Provide keys of nickel silver only. 
 

G. Key Quantity: Furnish 3 change keys for each lock, 5 master keys for each master system, and 5 
grandmaster keys for each grandmaster system. 

 
H. Provide complete cross index system set up by key control manufacturer and place keys on 

markers and hooks in the cabinet as determined by the final key schedule. 
 

I. Provide hinged-panel type cabinet, for wall mounting. 
 
2.06 LOCKS AND LATCHES: 
 

A. Strikes:  Provide manufacturer’s standard wrought box strike for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match hardware set. 
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B. Lock Throw:  Comply with UL requirements for throw of bolts and latch bolts on rated fire 
openings.  

 
1. Provide 1/2” minimum throw of latch and deadbolt. 

 
C. Provide mortise and cylindrical locks as scheduled.  Mortise locks are to have escutcheon trim.  

Mortise locks and latches and cylindrical locks and latches to have the same lever trim.  Backset:  
2-3/4”. 

 
2.07 WEATHERSTRIPPING: 
 

A. General:  Except as otherwise indicated, provide continuous weatherstripping at each edge of 
every exterior door leaf.  Provide type, sizes and profiles scheduled.  Provide non-corrosive 
fasteners as recommended by manufacturer for application indicated. 

 
B. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strip is easily 

replaceable and readily available from stocks maintained by manufacturer. 
 

C. Weatherstripping at Jambs and Heads:   
 

1. Provide bumper-type resilient insert and metal retainer strips, surface-applied, unless shown 
as mortised or semi-mortised, at following metal, finish and resilient bumper materials. 
a. Extruded aluminum with color anodized finish as selected by Architect from 

manufacturer’s standard color range; 0.062” minimum thickness of main walls and 
flanges. 

b. Closed-cell sponge neoprene insert, conforming to MIL R 6130A Type II, Grade C, 3/16” 
x 5/8”. 

 
2.08 THRESHOLDS: 
 

A. General:  Except as otherwise indicated, provide standard metal threshold unit of type, size and 
profile as schedule. 

 
2.09 CLOSERS AND DOOR CONTROL DEVICES: 
 

A. Size of Units:  Except as otherwise specifically indicated, comply with the manufacturer’s 
recommendations for size of door control unit, depending upon size of door, exposure to weather 
and anticipated frequency of use. 

 
B. Closer shall have cast iron cylinders and separate adjustments for back check, general and latch 

speed. 
 

2.10 DOOR TRIM UNITS: 
 

A. Fasteners:  Provide manufacturer’s standard exposed fasteners for door trim units.  (Kick plates 
and similar units) either machine screws or self-tapping screws. 

 
B. Fabricate protection plates  (kick or mop) not more than 1-1/2” less than door width on stop side 

and not more than ½” less than door width on pull side, x 10" high on the push side and 4" high 
on the pull side.  Armor plates are to be 36" in height.  
1. Metal Plates:  Stainless steel, .050” (U.S. 18 ga). 
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2.11 STOPS: 
 

A. Provide gray resilient parts for exposed bumpers. 
 

2.12 HARDWARE FINISHES: 
 

A. Provide matching finishes for hardware units at each door or opening to the greatest extent 
possible and except as otherwise indicated.  Reduce differences in color and textures as much as 
commercially possible where the base metal or metal forming process is different for individual 
units of hardware exposed at the same door or opening.  In general, match items to the 
manufacturer’s standard finish for the latch and lock set (or push-pull units if no latch-lock sets) 
for color and texture. 

 
B. Provide finishes which match those established by BHMA. 

 
C. The designations used in schedules and elsewhere to indicate hardware finishes are the industry-

recognized standard commercial finishes, except as otherwise noted. 
1. Hinges (Exterior) 630 (US32D) Satin Stainless Steel 
2. Hinges (Interior wood doors) 652 (US26D) Satin Chrome Plated Steel 
3. Continuous Hinges 628 (US28) Clear Anodized Aluminum  
4. Flush Bolts 626 (US26D) Satin Chrome Plated  
5. Locks 626 (US26D) Satin Stainless Steel 
6. Door Closers 689 (AL) Aluminum Paint 
7. Push Plates 630 (US32D) Satin Stainless Steel 
8. Pull Plates 630 (US32D) Satin Stainless Steel 
9. Protective Plates 630 (US32D) Satin Stainless Steel 
10. Door Stops - Floor 626 (US26D) Satin Chrome Plated  
11. Door Stops – Wall 630 (US32D) Satin Stainless Steel 
12. Overhead Holders 630 (US32D) Satin Stainless Steel 
13. Weatherstripping   628 (US28) Clear Anodized Aluminum 
14. Thresholds 627 (US27) Mill Aluminum 

 
 

PART 3 - EXECUTION: 
 
3.01 INSTALLATION: 
 

A. Mount hardware units at heights indicated below: 
1. Mounting Heights (Finished floor to item center line). 

a. Lever handles - 36” 
b. Pulls - 38” 
c. Push Plates- 41” 
d. Other - NBHA Standards 

 
B. Install each hardware item in compliance with the manufacturer’s instructions and 

recommendations.  Wherever cutting and fitting is required to install hardware onto or into 
surfaces, which are later to be painted or finished in another way, coordinate removal, storage and 
reinstallation of hardware with finishing work specified in the Division-9 sections.  Do not install 
surface-mounted items until finishes have been completed on the substrate. 
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C. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment substrate 
as necessary for proper installation and operation. 

 
D. Drill and countersink units, which are not factory-prepared for anchorage fasteners.  Space 

fasteners and anchors in accordance with industry standards. 
 

E. Set thresholds in full bed of butyl-rubber sealant. 
 

F. The Contractor shall furnish a certificate executed by a representative of the manufacturer of the 
door closers that all closers have been inspected and adjusted, are operating as designed and have 
been installed in accordance with the manufacturer's instructions. 

 
3.02 ADJUST AND CLEAN: 
 

A. Adjust and check each operating item of hardware and each door, to ensure proper operation or 
function of every unit.  Replace units that cannot be adjusted to operate freely and smoothly as 
intended for the application made. 

 
B. Clean adjacent surfaces soiled by hardware installation. 

 
C. Final Adjustment:  Wherever hardware installation is made more than one month prior to 

acceptance or occupancy of a space or area, return to the work during the week prior to 
acceptance or occupancy, and make final check and adjustment of all hardware items in such 
space or area.  Clean operating items as necessary to restore proper function and finish of 
hardware and doors.  Adjust door control devices to compensate for final operation of heating and 
ventilating equipment. 
 

D. Instruct Owner’s Personnel in proper adjustment and maintenance of hardware and hardware 
finishes during the final adjustment of hardware. 

 
E. Continued Maintenance Service:  Approximately 6 months after the acceptance of hardware in 

each area, the installer, accompanied by the representative of the latch and lock manufacturer, 
shall return to the project and readjust every item of hardware to restore proper function of doors 
and hardware.  Consult with and instruct Owner’s personnel in recommended additions to the 
maintenance procedures.  Replace hardware items that have deteriorated or failed due to faulty 
design, materials or installation of hardware units.  Prepare a written report of current and 
predictable problems (of substantial nature) in the performance of the hardware. 

 
 

PART 4 - HARDWARE MANUFACTURERS: 
 

4.01 SCHEDULE OF MANUFACTURERS: 
 

PRODUCT  MANUFACTURER 
   
Hinges  PBB* 

Bommer 
McKinney 

Continuous Hinges 
 

 
 

Bommer 
PBB 
Select Products* 
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PRODUCT  MANUFACTURER 
   
Locksets  
 

 PDQ* 
Schlage 
Townsteel 

Exit Devices  PDQ* 
Townsteel 
Von Duprin 

Cylinders  PDQ* 
Schlage 
Townsteel 

   
Electric Strikes  Dynalock 

PDQ 
SDC*   

 
Door Position Switches 

  
SDC* 

Closers  LCN 
PDQ* 
Townsteel 

   
Push, Pulls, Push-Pulls sets, 
Kick Plates & Mop Plates 

 Burns* 
Hiawatha 
Trimco 

Lock Guards, Flushbolts, Wall 
& Floor Stops 

 Burns* 
Hiawatha 
Trimco 

Overhead Stops 
 

 ABH* 
Rixson 
Glynn Johnson 

Door Strip, Door Sweep & 
Perimeter Seal  

 Legacy 
National Guard Products* 
Reese 

   
Silencers  Burns* 

Ives 
Deutscher & Daughter 

   
Thresholds  Legacy 

National Guard Products* 
Reese 

Auto operators/actuators  Detex 
SDC* 

 
 
 
END OF SECTION 08 7100
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SECTION 08 8000 
 

GLAZING 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.02 SUMMARY: 

 
A. Extent of glazing work is indicated on drawings and schedules. 

 
B. Types of work in this section include glazing for: 

1. Entrances and other doors, not indicated as pre-glazed. 
2. Window units, not indicated as pre-glazed. 

 
C. Related Sections: 

1. Section 07 9200 – Joint Sealants. 
2. Section 08 1113 – Hollow Metal Doors & Frames. 
3. Section 08 1416 – Flush Wood Doors. 
4. Section 08 4113 – Aluminum-Framed Storefronts 

 
1.03 SYSTEM DESCRIPTION: 

 
A. Provide glazing that has been produced, fabricated and installed to withstand normal thermal 

movement, wind loading and impact loading (where applicable), without failure including loss or 
breakage of glass, failure of sealants or gaskets to remain watertight and airtight, deterioration of 
glass and glazing materials and other defects in the work. 
1. Deterioration of insulating glass is defined as failure of hermetic seal due to other causes than 

breakage which results in intrusion of dirt or moisture, internal condensation or fogging, 
deterioration of protected internal glass coating, if any, resulting from seal failure, and any 
other visual evidence of seal failure or performance. 

 
1.04 SUBMITTALS: 

 
A. Product Data:  Submit manufacturer’s technical data for each glazing material and fabricated 

glass product required, including installation and maintenance instructions. 
 

B. Samples:  Submit, for verification purposes, 12” square samples of each type of glass indicated 
except for clear single pane units, and 12” long samples of each color required (except black) for 
each type of sealant or gasket exposed to wire.  Install sealant or gasket sample between two 
strips of material representative of adjoining framing system in color. 

 
C. Certificate:  Submit certificates from respective manufacturers attesting that glass and glazing 

materials furnished for project comply with requirements. 
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1. Separate certification will not be required for glazing materials bearing manufacturer’s 
permanent labels designating type and thickness of glass, provided labels represent a quality 
control program involving a recognized certification agency or independent testing laboratory 
acceptable to authorities having jurisdiction. 

 
D. Compatibility and Adhesion Test Report:  Submit statement from sealant manufacturer indicating 

that glass and glazing materials have been tested for compatibility and adhesion with glazing 
sealants and interpreting test results relative to material performance, including recommendations 
for primers and substrate preparation needed to obtain adhesion. 

 
1.05 QUALITY ASSURANCE: 

 
A. Glazing Standards:  Comply with recommendations of Flat Glass Marketing Association 

(FGMA) “Glazing Manual” and “Sealant Manual” except where more stringent requirements are 
indicated.  Refer to those publications for definitions of glass and glazing terms not otherwise 
defined in this section or other referenced standards. 

 
B. Safety Glazing Standard:  Where safety glass is indicated or required by authorities having 

jurisdiction, provide type of products indicated which comply with ANSI A97.1 and testing 
requirements of 16 CFR Part 1201 for category II materials. 

 
C. Fire Resistance Rated Wire Glass:  Provide wire glass products that are identical to those tested 

per ASTM E163 (UL 9) and are labeled and listed by UL or other testing and inspecting agency 
acceptable to authorities having jurisdiction. 

 
D. Insulating Glass Certification Program:  Provide insulating glass units permanently marked either 

on spacers or at least one component pane of units with appropriate certification label of one of 
inspecting and testing organization indicated below: 
1. Insulating Glass Certification Council (IGCC). 
2. Associated Laboratories, Inc. (ALI). 

 
E. Single Source Responsibility for Glass:  To ensure consistent quality of appearance and 

performance, provide materials produced by a single manufacturer or fabricator for each kind and 
condition of glass indicated and composed of primary glass obtained from a single source for 
each type and class required. 

 
1.06 DELIVERY, STORAGE, AND HANDLING: 

 
A. Protect glass and glazing materials during delivery, storage and handling to comply with 

manufacturer’s directions and as required to prevent edge damage to glass, and damage to glass 
and glazing materials from effects of moisture including condensation of temperature changes, of 
direct exposure to sun, and from other causes. 
1. Where insulating glass units will be exposed to substantial altitude changes, avoid hermetic 

seal ruptures by complying with insulating glass fabricator’s recommendations for venting 
and sealing. 

 
1.07 PROJECT CONDITIONS: 

 
A. Environmental Conditions:  Do not proceed with glazing when ambient and substrate temperature 

conditions are outside the limits permitted by glazing material manufacturer or when joint 
substrates are wet due to rain, frost, condensation or other causes. 
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1.08 WARRANTY: 
 

A. General:  Warranties shall be in addition to, and not a limitation of, other rights the Owner may 
have under the Contract Documents. 

 
B. Manufacturer’s Special Project Warranty on Insulating Glass:  Provide written warranty signed 

by manufacturer of insulating glass agreeing to furnish f.o.b. point of manufacture, freight 
allowed project site, within specified warranty period indicated below, replacements for those 
insulating glass units developing manufacturing defects.  Manufacturing defects are defined as 
failure of hermetic seal of air space (beyond that due to glass breakage) as evidenced by intrusion 
of dirt or moisture, internal condensation or fogging, deterioration of protected internal glass 
coatings, if any, and other visual indications of seal failure or performance; provided the 
manufacturer’s instructions for handling, installing, protecting and maintaining units have been 
complied with during the warranty period. 

 
C. Warranty Period:  Manufacturer’s standard, but not less than 10 years after date of Substantial 

Completion. 
 
 
PART 2 - PRODUCTS: 
 
2.01 MANUFACTURERS: 

 
A. Acceptable Manufacturers:  Subject to compliance with requirements, provide products of one of 

the following: 
1. AFG Industries, Inc. 
2. Cardinal Glass Industries. 
3. Guardian Industries Corp. 
4. Oldcastle Glass 
5. Pilkington Sales (North America) Limited. 
6. PPG Industries, Inc. 
7. Viracon, Inc. 

 
B. Section 01600-Product Requirements:  Product selection procedures:  Substitutions:  Not 

Permitted. 
 
2.02 GLASS PRODUCTS, GENERAL: 

 
A. Primary Glass Standard:  Provide primary glass which complies with ASTM C 1036 

requirements, including those indicated by reference to type, class, quality, and, if applicable, 
form, finish, mesh and pattern. 

 
B. Heat-Treated Glass Standard:  Provide heat-treated glass which complies with ASTM C 1048 

requirements, including those indicated by reference to kind, condition, type, quality, class, and, 
if applicable, form, finish and pattern. 

 
C. Sizes:  Fabricate glass to sizes required for glazing openings indicated, with edge clearances and 

tolerances complying with recommendations of glass manufacturer.  Provide thicknesses 
indicated or, if not otherwise indicated, as recommended by glass manufacturer for application 
indicated. 

 



Social Circle Public Works Fleet Facility 08 8000-4 
Project No. 2512 Glazing 

2.03 PRIMARY GLASS PRODUCTS: 
 

A. Clear Float Glass:  Type I (transparent glass, flat), Class 1 (Clear), Quality q3 (glazing select), 
1/4” thick. 

 
B. Tinted Float Glass:  Type I (transparent glass, flat), Class 2, (tinted heat absorbing and light 

reducing), Quality q3 (glazing select), 1/4” thick, and as follows: 
1. Refer to requirements for sealed insulating glass units for performance characteristics of 

assembled units composed of tinted glass, coated or uncoated, relative to visible light 
transmittance, U-values, shading coefficient and visible reflectance. 

 
C. Wired Glass:  Type II (pattern and wired glass, flat), Class 1 (translucent), Quality q8 (glazing); 

complying with ANSI Z97.1; ¼” thick; of form and mesh pattern indicated below: 
1. Polished Wire Glass:  Form 1 (wired, polished both sides), mesh M2 (square). 

 
2.04 HEAT-TREATED GLASS PRODUCTS: 

 
A. Manufacturing Process:  Manufacture heat-treated glass as follows: 

1. By vertical (tong-held) or horizontal (roller hearth) process, at manufacturer’s option, except 
provide horizontal process where indicated as “tongless” or “free of tong marks”. 

 
B. Uncoated Clear Heat-Treated Float Glass:  Condition A (uncoated surfaces), Type I (transparent 

glass, flat), Class 1 (clear), Quality q3  (glazing select), 1/4” thick kind as indicated below: 
1. Kind FT (fully tempered) where indicated or as required by local codes. 

 
C. Uncoated Tinted Heat-Treated Float Glass:  Condition A (uncoated surfaces), Type I (transparent 

glass, flat), Class 2 (tinted heat absorbing and light reducing), Quality q3 (glazing select), with 
tint color and performance characteristics for 1/4” thick glass matching those indicated for non-
heat-treated tinted float glass; kind as indicated below: 
1. Kind FT (fully tempered) where indicated or as required by  local codes. 

 
2.05 SEALED INSULATING GLASS UNITS:  

 
A. General:  Provide preassembled units consisting of organically sealed panes of glass enclosing a 

hermetically sealed dehydrated air space and complying with ASTM E 774 for performance 
classification indicated as well as with other requirements specified for glass characteristics, air 
spaces, sealing system, sealant, spacer material, corner design and desiccant. 
1. For properties of individual glass panes making up units, refer to product requirements 

specified elsewhere in this section applicable to types, classes, kinds and conditions of glass 
products indicated. 

2. Provide heat-treated panes for all units. 
a. U-Values indicated are expressed in the number of BTU’s per hour per sq. ft. per degree 

F difference. 
3. Performance Classification per ASTM E 774:  Class A. 

a. Thickness of Each Pane:  1/4” 
b. Air Space Thickness:  1/2” 
c. Sealing System:  Manufacturer’s standard. 
d. Spacer Material:  Manufacturer’s standard metal. 
e. Desiccant:  Manufacturer’s standard; either molecular sieve or silica gel or blend of both 
f. Corner Construction:  Manufacturer’s standard corner construction. 
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B. Coated Insulating Glass Units:  Manufacturer’s standard units complying with the following 
requirements. 
1. Exterior Pane:  Basis of Design:  PPG "Solarban 60, Solar Control, Low-E (2) Optigray” 

tinted float glass except where indicated.   
2. Interior Pane of Glass:  Clear float glass. 
3. Performance Characteristics:  Visible light transmittance of 24 percent, summer daytime U-

value of 0.58, winter nighttime U-value of 0.48, shading coefficient of 0.27 and outdoor 
reflectance of 19% visible light. 
 

2.06 FIRE RATED SAFETY GLASS CERAMIC 
 

A. Firelite Plus, nominal 5/16” (8mm) thick laminated fire-rated safety-rated glazing material 
supplied by Technical Glass Products.  The surface condition shall be FireLite Plus Standard 
Grade.  Fire-rated for up to 3 hours with required hose stream test. Impact safety-rated - meets 
ANSI Z97.1 and CPSC 16CFR1201 (Cat. I and II).  Passes positive pressure test standards UL 
10C, UBC 7-2 and UBC 7-4.  5-year limited warranty. 

 
2.07 ELASTOMERIC GLAZING SEALANTS AND PREFORMED GLAZING TAPES: 

 
A. General:  Provide products of type indicated and complying with the following requirements: 

1. Compatibility:  Select glazing sealants and tapes of proven compatibility with other materials 
with which they will come into contact, including glass products, seals of insulating glass 
units, and glazing channel substrates, under conditions of installation and service, as 
demonstrated by testing and field experience.  Glazing installations must be watertight. 

2. Suitability:  Comply with recommendations of sealant and glass manufacturers for selection 
of glazing sealants and tapes which have performance characteristics suitable for applications 
indicated and conditions at time of installation. 

3. Elastomeric Sealant Standard:  Provide manufacturer’s standard chemically curing, 
elastomeric sealant of base polymer indicated which complies with ASTM C 920 
requirements, including those for Type, Grade, Class and Uses. 

4. Colors:  Provide color of exposed sealants as selected by Architect from manufacturer’s 
standard colors. 

 
B. Two-Part Polysulfide Glazing Sealant:  Type M; Grade NS; Class 25; Uses NT, M, G, A, and as 

applicable to uses indicated, O. 
 

C. One-Part Acid-Curing Silicone Glazing Sealant:  Type S; Grade NS; Class 25; Uses NT, G, A, 
and, as applicable to uses indicated, O. 

 
D. One-Part Non-Acid-Curing Silicone Glazing Sealant:  Type S; Grade NS; Class 25; Uses NT, G, 

A, and, as applicable to uses indicated, O; and complying with the following requirements 
modulus and additional joint movement capability. 
1. Medium Modulus:  Tensile strength of not less than 45 nor more than 75 psi at 100 percent 

elongation when tested per ASTM D 412 after 14 days at 77° F (20° C) and 50 percent 
relative humidity. 

2. Additional capability, when tested per ASTM C 719 for adhesion and cohesion under 
maximum cyclic movement, to withstand the following percentage increase and decrease of 
joint width, as measured at time of application, and remain in compliance with other 
requirements of ASTM C 920. 
a. 50 percent. 

 

http://www.fireglass.com/glossary/term.aspx?term=hose%20stream%20test
http://www.fireglass.com/glossary/term.aspx?term=impact%20safety%20rating
http://www.fireglass.com/glossary/term.aspx?term=ANSI
http://www.fireglass.com/glossary/term.aspx?term=CPSC
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E. Preformed Butyl-Polyisobutylene Glazing Tape:   
1. Provide manufacturer’s standard solvent-free butyl-polyisobutylene formulation with a solids 

content of 100 percent; complying with AAMA A 804.1; in extruded tape form; non-staining 
and non-migrating in contact with nonporous surfaces; packaged on rolls with a release paper 
on one side; with or without continuous spacer rod as recommended by manufacturers of tape 
and glass for application indicated. 

2. Products:  Subject to compliance with requirements, provide one of the following: 
a. Two-Part Polysulfide Glazing Sealant: 

i. “Chem-Calk 200”; Bostik Construction Products Div. 
ii. “Synthacalk GC-5”; Pecora Corp. 

b. One-Part Acid-Curing Silicone Glazing Sealant: 
i. “Chem-Calk 200”; Bostik Construction Products Div. 
ii. “Dow Corning 999”; Dow Corning Corp. 
iii. “863”; Pecora Corp. 
iv. “Proglaze”; Tremco, Inc. 

c. One-Part Non-Acid Curing Medium-Modulus Silicone Glazing Sealant: 
i. “Dow Corning 795”; Dow Corning Corp. 
ii. “Spectrun 2”; Tremco, Inc. 

d. Preformed Butyl-Polyisobutylene Glazing Tape without Spacer Rod: 
i. “Chem-Tape 40”; Bostik Construction Products Div. 
ii. “Extru-Seal”; Pecora Corp. 
iii. “Tremco 440 Tape”; Tremco, Inc. 

e. Preformed Butyl-Polyisobutylene Glazing Tape With Spacer Rod: 
i. “Chem-Tape 60”; Bostik Construction Products Div. 
ii. “Shim-Seal”; Pecora Corp. 
iii. “Pre-shimmed Tremco 440 Tape”; Tremco, Inc. 

 
2.08 GLAZING GASKETS: 

 
A. Lock-strip Gaskets:  Neoprene extrusions of size and shape indicated, fabricated into frames with 

molded corner units and zipper lock strips, complying with ASTM C 542; black. 
 

B. Dense Elastomeric Compression Seal Gaskets:  Molded or extruded gaskets of material indicated 
below, complying with ASTM C 864,  of profile and hardness required to maintain watertight 
seal: 
1. Neoprene. 
2. EPDM. 
3. Thermoplastic polyolefin rubber. 
4. Any material indicated above. 

 
C. Cellular Elastomeric Preformed Gaskets:  Extruded or molded closed cell, integral-skinned 

neoprene of profile and hardness required to maintain watertight seal; complying with ASTM C 
509, Type II; black. 

 
D. Manufacturers:  Subject to compliance with requirements, provide products of one of the 

following: 
1. Manufacturers of Lock-Strip Gasket: 

a. Cadillac Rubber & Plastics, Inc. 
b. Maloney Precision Products Co. 
c. The Standard Products Co. 

2. Manufacturers of Preformed Gaskets: 
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a. D.S. Brown Co. 
b. Maloney Precision Products Co. 
c. Tremco, Inc. 

 
2.09 MISCELLANEOUS GLAZING MATERIALS: 

 
A. Compatibility:  Provide materials with proven record of compatibility with surfaces contacted in 

installation. 
 

B. Cleaners, Primers and Sealers:  Type recommended by sealant or gasket manufacturer. 
 

C. Setting Blocks:  Neoprene, EPDM or silicone blocks as required for compatibility with glazing 
sealants, 80 to 90 Shore A durometer hardness. 

 
D. Spacers:  Neoprene, EPDM or silicone blocks, or continuous extrusions, as required for 

compatibility with glazing sealant, of size, shape and hardness recommended by glass and sealant 
manufacturers for application indicated. 

 
E. Edge Blocks:  Neoprene, EPDM or silicone blocks as required for compatibility with glazing 

sealant, of size and hardness required to  limit lateral movement (side-walking) of glass. 
 

F. Compressible Filler Rods:  Closed-cell or water-proof jacketed rod stock of synthetic rubber or 
plastic foam, flexible and resilient with 5-10 psi compression strength for 25 percent deflection. 

 
 
PART 3 - EXECUTION: 
 
3.01 EXAMINATION: 

 
A. Require Glazier to inspect work of glass framing erector for compliance with manufacturing and 

installation tolerances, including those for size, squareness, offsets at corners; for presence and 
functioning of weep system; for existence of minimum required face of edge clearances; and for 
effective sealing of joinery.  Obtain Glazier’s written report-listing conditions detrimental to 
performance of glazing work.  Do not allow glazing work to proceed until unsatisfactory 
conditions have been corrected. 

 
3.02 GLAZING, GENERAL: 

 
A. Comply with combined printed recommendations of glass manufacturers, of manufacturers of 

sealants, gaskets and other glazing materials, except where more stringent requirements are 
indicated, including those of referenced glazing standards. 

 
B. Glazing channel dimensions as indicated in details are intended to provide for necessary bite on 

glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by job conditions at time of installation. 

 
C. Protect glass from edge damage during handling and installation; use a rolling block in rotating 

glass units to prevent damage to glass corners.  Do not impact glass with metal framing.  Use 
suction cups to shift glass units within openings; do not raise or drift glass with a pry bar.  Rotate 
glass with flares or bevels along one horizontal edge, which would occur in vicinity of setting 
blocks so that these are located at top of opening. remove from project and dispose of glass units 
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with edge damage or other imperfections of kind that, when installed, weakens glass and impairs 
performance and appearance. 

 
3.03 GLAZING: 

 
A. Install setting blocks of proper size in sill rabbet, located one quarter of glass width from each 

corner, but with edge nearest corner not closer than 6” from corner, unless otherwise required.  
Set blocks in thin course of sealant which is acceptable for heel bead use. 

 
B. Provide spacers inside and out, of correct size and spacing to preserve required face clearances, 

for glass sizes larger than 50 united inches (length plus height) except where gaskets or glazing 
tapes with continuous spacer rods are used for glazing.  Provide 1/8” minimum bite of spacers on 
glass and use thickness equal to sealant width, except with sealant tape use thickness slightly less 
than final compressed thickness of tape. 

 
C. Provide edge blocking to comply with requirements of referenced glazing standard, except where 

otherwise required by glass unit manufacturer. 
 

D. Set units of glass in each series with uniformity of pattern, draw, bow and similar characteristics. 
 

E. Provide compressible filler rods or equivalent back-up material, as recommended by sealant and 
glass manufacturers, to prevent sealant from extruding into glass channel weep systems and from 
adhering to joints back surface as well as to control depth of sealant for optimum performance, 
unless otherwise indicated. 

 
F. Force sealants into glazing channels to eliminate voids and to ensure complete “wetting” or bond 

of sealant to glass and channel surfaces. 
 

G. Tool exposed surfaces of sealants to provide a substantial “wash” away from glass.  Install 
pressurized tapes and gaskets to protrude slightly out of channel, so as to eliminate dirt and 
moisture pockets. 

 
H. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 

on opposite side, provide adequate anchorage to ensure that gasket will not “walk” out when 
installation is subjected to movement. 

 
I. Miter cut wedge-shaped gaskets at corners and install gaskets in manner recommended by gasket 

manufacturer to prevent pull away at corners; seal corner joints and butt joints with sealant 
recommended by gasket manufacturer. 

 
J. Lock-Strip Gasket Glazing:  Comply with ASTM C716 and gasket manufacturer’s printed 

recommendations.  Provide supplementary wet seal and weep system, unless otherwise indicated. 
 
3.04 PROTECTION AND CLEANING: 

 
A. Protect glass from contact with contaminating substances resulting from construction operations.  

If, despite such protection, contaminating substances do come into contact with glass, remove 
immediately by method recommended by glass manufacturer. 
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B. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less often than once a month, for build-up of dirt, 
scum alkali deposits or staining.  When examination reveals presence of these forms of residue, 
remove by method recommended by glass manufacturer. 

 
C. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in other ways 

during construction period, including natural causes, accidents and vandalism. 
 

D. Wash glass on both faces not more than 4 days prior to date scheduled for inspections intended to 
establish date of substantial completion in each area of project. 

 
 
 
END OF SECTION 08 8000



 

 



Social Circle Public Works Fleet Facility 09 2216-1 
Project No. 2512 Non-Structural Metal Framing 

SECTION 09 2216 

NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL: 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. Section Includes: 
1. Non-load-bearing steel framing systems. 

B. Related Sections: 
1. Section 03 3000 - Cast-In-Place Concrete. 
2. Section 04 2000 - Unit Masonry Assemblies. 
3. Division 5 - Metals. 
4. Section 06 1000 - Rough Carpentry. 
5. Section 07 2100 - Building Insulation. 
6. Section 07 9200 - Joint Sealants. 
7. Division 23 - Mechanical. 
8. Division 26 - Electrical. 

1.03 SUBMITTALS: 

A. Product Data: For each type of product. 

B. Evaluation Reports: For equivalent gauge steel studs and runners and firestop tracks, submit 
evaluation reports from ICC-ES or certified under an independent third-party inspection program 
administered by an agency accredited by IAS to ICC-ES AC98 accreditation criteria for 
inspection agencies.. 

1.04 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified in accordance with the product-certification program of the Steel Framing 
Industry Association (SFIA) or a similar organization that provides a verifiable code-
compliance program. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed metal framing from corrosion, deformation, and other damage during 
delivery, storage, and handling as required by AISI S202, "Code of Standard Practice for Cold-
Formed Steel Structural Framing.” 

PART 2 - PRODUCTS: 



Social Circle Public Works Fleet Facility 09 2216-2 
Project No. 2512 Non-Structural Metal Framing 

2.01 ACCEPTABLE MANUFACTURERS: 

A. Products specified as standard of quality are indicated in specific material articles. 

B. Products of manufacturers listed below meeting indicated standard and specified manufacturer's 
product data characteristics, except as modified below, are acceptable for use, subject to 
approval of product list and samples. 

C. Section 01 6000 - Product Requirements: Product selection procedures: Substitutions: Not 
Permitted. 

2.02 PERFORMANCE REQUIREMENTS: 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non 
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 119 by, and displaying a classification label from, an 
independent testing agency acceptable to the authority having jurisdiction. 
1. Construct fire-resistance-rated partitions in compliance with tested assembly requirements 

indicated in drawings. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated, according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency. 

C. Design framing systems in accordance with ASTM C645, unless otherwise indicated. 

2.03 FRAMING SYSTEMS: 

A. Recycled Content of Steel Products: Post-consumer recycled content plus one-half of pre 
consumer recycled content not less than 25 percent. 

B. Framing Members, General: Comply with ASTM C645for conditions indicated. 
1. Steel Sheet Components: Comply with ASTM C645requirements for metal unless 

otherwise indicated. 
2. Comply with ASTM C645; roll-formed from hot-dipped galvanized steel; complying with 

ASTM A1003/A1003M and ASTM A653/A653M G40 (Z120) or equivalent corrosion 
resistant coating. A40 galvannealed products are not acceptable. 
a. Coating shall demonstrate equivalent corrosion resistance with an evaluation report 

acceptable to authorities having jurisdiction. 
b. Product: ClarkDietrich; DiamondPlus® Coating on ProSTUD and ProTRAK 20. 

C. Steel Studs and Runners: ASTM C645. 
1. Non-structural Studs: Cold-formed galvanized steel C-studs, ClarkDietrich ProSTUD 

drywall studs as per ASTM C645 for conditions indicated below: 
a. Flange Size: 1 1/4 inch (32mm). 
b. Web Depth: As indicated on drawings. 
c. Member Description: ProSTUD 20 (20ga equivalent drywall stud) 70ksi with Smart 

Edge Technology. 
i. Minimum Thickness: 0.0181 inches (0.4597mm). 
ii. Minimum Design Thickness: 0.0190 inches (0.4826 mm). 

http://www.clarkdietrich.com/products/drywall-framing/prostud-drywall-framing-system/introduction/clarkdietrich-diamondplus
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d. Comparable product by one of the following are acceptable: 
i. Marino WARE. 

2. Non-structural Track: Cold-Formed galvanized steel runner tracks, ClarkDietrich 
ProTRAK drywall track with Smart Edge Technology, in conformance with ASTM C-645 
for conditions indicated below: 
a. Flange Size: 1-1/4 inch (32 mm). 
b. Web Depth: Track web to match stud web size. 
c. Minimum Material Thickness: Track thickness to match wall stud thickness or as per 

design. 
3. Traditional flat material: 

a. Minimum Base-Steel Thickness: 0.0296 inch (0.7520 mm). 

D. Slip-Type Head Joints: Where indicated, provide the following: 
1. Double-Runner System: ASTM C 645 top runners, inside runner with 2-inch- (51-mm) 

deep flanges in thickness not less than indicated for studs and fastened to studs, and outer 
runner sized to friction fit inside runner. 

2. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs. 
a. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; BlazeFrame DSL or MaxTrak Slotted Deflection Track, or a 
comparable product by one of the following: 
i. Marino WARE. 

E. Firestop Tracks: Top runner manufactured to allow partition heads to expand and contract with 
movement of the structure while maintaining continuity of fire-resistance-rated assembly 
indicated; in thickness not less than indicated for studs and in width to accommodate depth of 
studs. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide ClarkDietrich; 

BlazeFrame DSL or MaxTrak, or a comparable product by one of the following: 
a. Marino WARE. 

F. Backing Plate: Proprietary fire-resistance-treated blocking and bracing in width indicated. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide ClarkDietrich; 

Danback Fire-treated Wood Backing Plate D16F, or a comparable product by one of the 
following: 
a. Marino WARE. 

G. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide ClarkDietrich; 

Backing Plate, or a comparable product by one of the following: 
a. Marino WARE. 

2. Minimum Base-Steel Thickness: 0.0296 inch (0.75 mm). 

H. Channel Bridging and Bracing: Steel, 0.0538-inch (1.37-mm) minimum base-steel thickness, 
with minimum 1/2-inch- (13-mm-) wide flanges. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide ClarkDietrich; 

Spazzer 9200 Bridging and Spacing Bar, or a comparable product by one of the following: 
a. Marino WARE. 

2. Depth: 7/8 inch by 7/8 inch by 50 inches (22.2 mm by 22.2 mm by 1270 mm). 

http://www.clarkdietrich.com/products/head-wall-deflection-systems/blazeframe-fire-stop-deflection-track
https://www.clarkdietrich.com/products/head-wall-deflection-systems/maxtrak-slotted-deflection-track
http://www.clarkdietrich.com/products/head-wall-deflection-systems/blazeframe-fire-stop-deflection-track
https://www.clarkdietrich.com/products/head-wall-deflection-systems/maxtrak-slotted-deflection-track
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I. Hat-Shaped, Rigid Furring Channels: ASTM C 645. 
1. Product: ClarkDietrich; Furring Channel or comparable product. 
2. Minimum Base-Steel Thickness: 0.0296 inch (0.75 mm). 
3. Depth: 7/8 inch (22.2 mm). 

J. Headers and Jambs: Manufacturer's proprietary shape used to form header beams and jambs, 
columns or posts, of web depths indicated, unpunched, with stiffened flanges and as follows: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide ClarkDietrich; 

Heavy Duty Studs - HDS and Header Bracket - HDSC, RedHeader PRO, or ProX Header 
by Brady Innovations, or a comparable product by one of the following: 
a. Marino WARE. 

K. Minimum Base Steel Thickness: 0.0966 inch (2.45 mm). 

L. Web and Flange Widths, Type HDS: 6 by 3 by 2-1/4 by 3/4 inch (152 by 76.2 by 57.2 by 19.1 
mm). 

M. Web and Flange Widths, Type HDSC: 5-7/8 by 3-1/16 by 2 inches (149 by 77.8 by 50.8 mm). 

2.04 SUSPENSION SYSTEMS: 

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 
diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire. 

B. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in 
diameter. 

C. Carrying Channels: Cold-formed, commercial-steel sheet with a base-steel thickness of 0.0538- 
inch (1.37-mm) and minimum 1/2-inch- (13-mm-) wide flanges. 
1. Depth: 2 inches (51 mm). 

D. Furring Channels (Furring Members): 
1. Cold-Formed Channels: 0.0538-inch (1.37-mm) base-steel thickness, with minimum 1/2-

inch- (13-mm-) wide flanges, 3/4 inch (19 mm) deep. 
2. Steel Studs and Runners: ASTM C645. 
3. Non-structural Studs: Cold-formed galvanized steel C-studs, ClarkDietrich ProSTUD 

drywall studs as per ASTM C645 for conditions indicated below: 
a. Flange Size: 1 1/4 inch (32mm) 
b. Web Depth: [As specified on drawings] [1-5/8 inches (41 mm)] [2-1/2 inches (64 

mm)] [3-5/8 inches (92 mm)] [4 inches (102 mm)] [6 inches (152 mm)]. 
c. Member Description: ProSTUD 20 (20ga equivalent drywall stud) 70ksi. 

i. Minimum Thickness: 0.0181 inches (0.4597mm). 
ii. Minimum Design Thickness: 0.0190 inches (0.4826mm) 

4. Non-structural Track: Cold-Formed galvanized steel runner tracks, ClarkDietrich 
ProTRAK drywall track, in conformance with ASTM C-645 for conditions indicated 
below: 
a. Flange Size: 1-1/4 inch (32 mm). 
b. Web Depth: Track web to match stud web size. 
c. Minimum Material Thickness: Track thickness to match wall stud thickness or as per 

design. 

http://www.clarkdietrich.com/products/curtain-wall-framing/furring-channel-hat-channel
https://www.clarkdietrich.com/products/door-window-framing-systems/redheader-pro-rough-opening-system
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5. Traditional flat material: 
a. Minimum Base-Steel Thickness: 0.0296 inch (0.7520 mm). 

6. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch (22 mm) deep. 
a. Product: ClarkDietrich; Hat-Shaped, Rigid Furring Channels, or comparable product. 
b. Minimum Base-Steel Thickness: 0.0296 inch (0.75 mm). 

E. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock. 
1. Products: Subject to compliance with requirements, provide one of the following: 

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; Drywall Grid System. 
c. USG Corporation; Drywall Suspension System. 

2.05 AUXILIARY MATERIALS: 

A. General: Provide auxiliary materials that comply with referenced installation standards. 
1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power 

and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide one of the following: 
1. Asphalt-Saturated Organic Felt: ASTM D 226, Type I (No. 15 asphalt felt), non-

perforated. 
2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 

penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel stud 
size. 

PART 3 - EXECUTION: 

3.01 EXAMINATION: 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION: 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength. 

3.03 INSTALLATION, GENERAL: 

A. Installation Standard: ASTM C 754: 
1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply to 

framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

https://www.clarkdietrich.com/products/drywall-framing/furring-channel-hat-channel
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C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.04 INSTALLING FRAMED ASSEMBLIES: 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 
1. Single-Layer Application: 16 inches (406 mm) o.c., unless otherwise indicated. 
2. Multilayer Application: 16 inches (406 mm) o.c., unless otherwise indicated. 
3. Tile Backing Panels: 16 inches (406 mm) o.c., unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks (runners) at floors and overhead supports. Extend framing full height to structural 
supports or substrates above suspended ceilings except where partitions are indicated to 
terminate at suspended ceilings. Continue framing around ducts penetrating partitions above 
ceiling. 
1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to 

produce joints at tops of framing systems that prevent axial loading of finished assemblies. 
2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 

runner track section (for cripple studs) at head and secure to jamb studs. 
a. Install two studs at each jamb. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch (13- 

mm) clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure. 

3. Other Framed Openings: Frame openings other than door openings the same as required 
for door openings unless otherwise indicated. Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 
a. Install fire-resistance-rated partitions using manufacturer's proprietary dimpled studs 

in compliance with requirements of UL V450, UL V438 or UL U419. 
b. Firestop Track: Install to maintain continuity of fire-resistance-rated assembly 

indicated. 
5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 

E. Direct Furring: 
1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or 

powder-driven fasteners spaced 24 inches (610 mm) o.c. 
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F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch (3 mm) from the plane formed by faces of adjacent framing. 

3.05 INSTALLING SUSPENSION SYSTEMS: 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 
1. Hangers: 48 inches (1219 mm) o.c. 
2. Carrying Channels (Main Runners): 48 inches (1219 mm) o.c. 
3. Furring Channels (Furring Members): 24 inches (610 mm) o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 
1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structural or suspension system. 
a. Splay hangers only where required to miss obstructions and offset resulting horizontal 

forces by bracing, countersplaying, or other equally effective means. 
2. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 
a. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced installation standards. 
3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 

eye screws, or other devices and fasteners that are secure and appropriate for substrate, and 
in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Do not attach hangers to steel roof deck. 
5. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that 

extend through forms. 
6. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
7. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Seismic Bracing: Sway-brace suspension systems with hangers used for support. 

F. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

G. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet (3 
mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes. 

END OF SECTION 09 2216
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SECTION 09 5000 
 

ACOUSTICAL PANEL CEILINGS 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general conditions of Contract, including General and Supplementary Conditions 

and Divisions-1 Specification sections apply to work of this section.  
 
1.02 SUMMARY: 

 
A. Section Includes: 

1. Acoustical ceiling panels. 
2. Exposed grid suspension system. 
3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings. 

 
B. Related Sections: 

1. Section 07 9200 – Joint Sealants 
2. Division 23 Sections - Mechanical Work 
3. Division 26 Sections - Electrical Work  

 
1.03 REFERENCES: 

 
A. American Society for Testing and Materials (ASTM):  

1. ASTM A 1008 Standard Specification for Steel, Sheet, Cold Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability. 

2. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire. 
3. ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-

Dip Process.  
4. ASTM C 423 Sound Absorption and Sound Absorption Coefficients by the Reverberation 

Room Method. 
5. ASTM C 635 Standard Specifications for Metal Suspension Systems for Acoustical Tile and 

Lay-in Panel Ceilings.  
6. ASTM C 636 Recommended Practice for Installation of Metal Ceiling Suspension Systems 

for Acoustical Tile and Lay-in Panels.  
7. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building Materials. 
8. ASTM E 1414 Standard Test Method for Airborne Sound Attenuation Between Rooms 

Sharing a Common Ceiling Plenum.  
9. ASTM E 1111 Standard Test Method for Measuring the Interzone Attenuation of Ceilings 

Systems. 
10. ASTM E 1264 Classification for Acoustical Ceiling Products. 
11. ASTM E 1477 Standard Test Method for Luminous Reflectance Factor of Acoustical 

Materials by Use of Integrating-Sphere Reflectometers.  
12. ASTM D 3273 Standard Test Method for Resistance to Growth of Mold on the Surface of 

Interior Coatings in an Environmental Chamber.  
13. ASTM E 119 Standard Test Methods for Fire Tests of Building Construction and Material. 

 
B. ASHRAE Standard 62.1-2004, "Ventilation for Acceptable Indoor Air Quality". 
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1.04 SUBMITTALS: 
 

A. Product Data: Submit manufacturer's technical data for each type of acoustical ceiling unit and 
suspension system required.  

 
B. Samples: Minimum 6 inch x 6 inch samples of specified acoustical panel; 8 inch long samples of 

exposed wall molding and suspension system, including main runner and 4 foot cross tees.  
 

C. Shop Drawings: Layout and details of acoustical ceilings. Show locations of items which are to 
be coordinated with or supported by the ceilings.  

 
D. Certifications: Manufacturer's certifications that products comply with specified requirements, 

including laboratory reports showing compliance with specified tests and standards. For 
acoustical performance, each carton of material must carry an approved independent laboratory 
classification of NRC, CAC, and AC.  

 
E. If the material supplied by the acoustical subcontractor does not have an Underwriter's 

Laboratory classification of acoustical performance on every carton, subcontractor shall be 
required to send material from every production run appearing on the job to an independent or 
NVLAP approved laboratory for testing, at the architect's or owner's discretion. All products not 
conforming to manufacturer's current published values must be removed, disposed of and 
replaced with complying product at the expense of the Contractor performing the work.  

 
1.05 QUALITY ASSURANCE: 

 
A. Single-Source Responsibility: Provide acoustical panel units and grid components by a single 

manufacturer. 
 

B. Fire Performance Characteristics: Identify acoustical ceiling components with appropriate 
markings of applicable testing and inspecting organization.  
1. Surface Burning Characteristics: As follows, tested per ASTM E 84 and complying with 

ASTM E 1264 for Class A products.  
a. Flame Spread: 25 or less 
b. Smoke Developed: 50 or less 

 
C. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units in any way. 

 
1.06 DELIVERY, STORAGE, AND HANDLING: 

 
A. Deliver acoustical ceiling units to project site in original, unopened packages and store them in a 

fully enclosed space where they will be protected against damage from moisture, direct sunlight, 
surface contamination, and other causes.  

 
B. Before installing acoustical ceiling units, permit them to reach room temperature and a stabilized 

moisture content.  
 

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units in any way. 
 
1.07 PROJECT CONDITIONS: 

 
A. Space Enclosure: 

1. All ceiling products and suspension systems must be installed and maintained in accordance 
with Armstrong written installation instructions for that product in effect at the time of 
installation and best industry practice. Prior to installation, the ceiling product must be kept 
clean and dry, in an environment that is between 32°F (0°C) and 120°F (49°C) and not 
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subject to Abnormal Conditions.  Abnormal conditions include exposure to chemical fumes, 
vibrations, moisture from conditions such as building leaks or condensation, excessive 
humidity, or excessive dirt or dust buildup.  

2. HumiGuard Plus Ceilings: Installation of the products shall be carried out where the 
temperature is between 32°F (0° C) and 120°F (49° C). It is not necessary for the area to be 
enclosed or for HVAC systems to be functioning. All wet work (plastering, concrete, etc) 
must be complete and dry.  The ceilings must be maintained to avoid excessive dirt or dust 
buildup that would provide a medium for microbial growth on ceiling panels. Microbial 
protection does not extend beyond the treated surface as received from the factory, and does 
not protect other materials that contact the treated surface such as supported insulation 
materials.  

3. HumiGuard Max Ceilings: HumiGuard Max's sag performance warranty extends to 
installations where the ceiling product is exposed to chemical fumes, extreme temperatures 
up to 120°F (49° C) (including steam up to 275°F (135° C)) and 100% RH, including 
standing water applications so long as the product is installed with either SS Prelude Plus, AL 
Prelude Plus or Prelude Plus XL Fire Guard suspension systems. For swimming pools, install 
only with AL Prelude Plus suspension system. For outdoor soffits, canopies, and parking 
garages install with Prelude XL for Exterior Applications (wind uplift should be considered).  
The ceilings must be maintained to avoid excessive dirt or dust buildup that would provide a 
medium for microbial growth on ceiling panels. Microbial protection does not extend beyond 
the treated surface as received from the factory, and does not protect other materials that 
contact the treated surface such as supported insulation materials. 

 
1.08 WARRANTY: 

 
A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or 

replace acoustical panels that fail within the warranty period. Failures include, but are not limited 
to:  
1. Acoustical Panels: Sagging and warping as a result of defects in materials or factory 

workmanship. 
2. Grid System: Rusting and manufacturer's defects. 
3. Acoustical Panels with BioBlock Plus or designated as inherently resistive to the growth of 

micro-organisms installed with Armstrong suspension systems: Visible sag and will resist the 
growth of mold/mildew and gram positive and gram negative odor and stain causing bacteria.  

 
B. Warranty Period Humiguard: 

1. Acoustical panels: Ten (10) years from date of substantial completion. 
2. Grid: Ten (10) years from date of substantial completion. 
3. Acoustical panels and grid systems with HumiGuard Plus or HumiGuard Max performance 

supplied by one source manufacturer is thirty (30) years from date of substantial completion.  
  

C. The Warranty shall not deprive the Owner of other rights the Owner may have under other 
provisions of the Contract Documents and will be in addition to and run concurrent with other 
warranties made by the Contractor under the requirements of the Contract Documents.  
 

1.09 MAINTENANCE: 
 

A. Extra Materials: Deliver extra materials to Owner. Furnish extra materials described below that 
match products installed. Packaged with protective covering for storage and identified with 
appropriate labels.  
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1. Acoustical Ceiling Units: Furnish quality of full-size units equal to 5.0 percent of amount 
installed. 

2. Exposed Suspension System Components: Furnish quantity of each exposed suspension 
component equal to 2.0 percent of amount installed.  

 
 
PART 2 - PRODUCTS: 
 
2.01 MANUFACTURERS: 

 
A. Ceiling Panels: 

1. Armstrong World Industries, Inc.  
 

B. Suspension System: 
1. Armstrong World Industries, Inc.  

 
C. Section 01 6000 – Product Requirements: Product selection Procedures: Substitutions: Permitted. 

 
2.02 ACOUSTICAL CEILING UNITS: 

 
A. Acoustical Panels Type ACT-1: 

1. Acceptable Product: Fine Fissured, 1732 as manufactured by Armstrong World Industries. 
2. Surface Texture: Medium 
3. Composition: Mineral Fiber  
4. Color: Cream 
5. Size: 24in X 24in X 5/8in.  
6. Edge Profile: Angled Tegular for interface with Prelude XL 15/16" Exposed Tee.  
7. Noise Reduction Coefficient (NRC): ASTM C 423; Classified with UL label on product 

carton, 0.55.  
8. Ceiling Attenuation Class (CAC): ASTM C 1414; Classified with UL label on product 

carton, 35.  
9. Flame Spread: ASTM E 1264; Class A (UL)  
10. Light Reflectance (LR): ASTM E 1477; White Panel: Light Reflectance: 0.85.  
11. Recycle Content: Post-Consumer - 0% - 1% Pre-Consumer - 30% - 41% 
12. Dimensional Stability: HumiGuard Plus. 

 
B. Acoustical Panels Type ACT-2: 

1. Acceptable Product: Ceramaguard Fine Fissured, 607 as manufactured by Armstrong World 
Industries. 

2. Surface Texture: Medium  
3. Composition: Mineral Fiber  
4. Color: White  
5. Size: 24in X 24in X 5/8in  
6. Edge Profile: Square Lay-In for interface with Prelude XL 15/16" Exposed Tee.  
7. Noise Reduction Coefficient (NRC): ASTM C 423; Classified with UL label on product 

carton, 0.55.  
8. Ceiling Attenuation Class (CAC): ASTM C 1414; Classified with UL label on product 

carton, 38.  
9. Emissions Testing: Section 01350 Protocol, < 13.5 ppb of formaldehyde when used under 

typical conditions required by ASHRAE Standard 62.1-2004, "Ventilation for Acceptable 
Indoor Air Quality"  
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10. Flame Spread: ASTM E 1264, Fire Resistive.  
11. Light Reflectance (LR): ASTM E 1477; White Panel: Light Reflectance: 0.82.  
12. Dimensional Stability: HumiGuard Max - Temperature is between 32°F (0° C) and 120°F 

(49° C). It is not necessary for the area to be enclosed or for HVAC systems to be 
functioning.  

13. Antimicrobial Protection: Resists the growth of mold/mildew and gram positive and gram 
negative odor and stain causing bacteria.  
 

2.03 SUSPENSION SYSTEMS: 
 

A. Components: All main beams and cross tees shall be commercial quality hot-dipped galvanized 
(galvanized steel, aluminum, or stainless steel) as per ASTM A 653. Main beams and cross tees 
are double-web steel construction with 15/16 IN type exposed flange design. Exposed surfaces 
chemically cleansed, capping pre-finished galvanized steel (aluminum or stainless steel) in baked 
polyester paint. Main beams and cross tees shall have rotary stitching (exception: extruded 
aluminum or stainless steel).  
1. Acceptable Product: Type B: Prelude XL 15/16" Exposed Tee as manufactured by Armstrong 

World Industries, Inc. 
2. Structural Classification: ASTM C 635 HD. 
3. Color: White and match the actual color of the selected ceiling tile, unless noted otherwise.  

 
B. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct 

Hung unless otherwise indicated.  
 

C. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft temper, pre-stretched, with a 
yield stress load of at least time three design load, but not less than 12 gauge.  

 
D. Edge Moldings and Trim: Metal or extruded aluminum of types and profiles indicated or, if not 

indicated, manufacturer's standard moldings for edges and penetrations, including light fixtures, 
that fit type of edge detail and suspension system indicated. Provide moldings with exposed 
flange of the same width as exposed runner.  

 
3.01 EXAMINATION: 

 
A. Do not proceed with installation until all wet work such as concrete, terrazzo, plastering and 

painting has been completed and thoroughly dried out, unless expressly permitted by 
manufacturer's printed recommendations. (Exception: HumiGuard Max Ceilings)  

 
3.02 PREPARATION: 

 
A. Measure each ceiling area and establish layout of acoustical units to balance border widths at 

opposite edges of each ceiling. Avoid use of less than half width units at borders, and comply 
with reflected ceiling plans. Coordinate panel layout with mechanical and electrical fixtures.  

 
3.03 INSTALLATION: 

 
A. Install suspension system and panels in accordance with the manufacturer's instructions, and in 

compliance with ASTM C 636 and with the authorities having jurisdiction. 
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B. Suspend main beam from overhead construction with hanger wires spaced 4-0 on center along the 
length of the main runner. Install hanger wires plumb and straight. 

 
C. Install wall moldings at intersection of suspended ceiling and vertical surfaces. Miter corners 

where wall moldings intersect or install corner caps.  Caulk wall moldings to wall surfaces with 
caulk matching the color of the molding. 

 
D. For reveal edge panels: Cut and reveal or rabbet edges of ceiling panels at border areas and 

vertical surfaces. 
 

E. Install acoustical panels in coordination with suspended system, with edges resting on flanges of 
main runner and cross tees. Cut and fit panels neatly against abutting surfaces. Support edges by 
wall moldings. 
 

3.04 ADJUSTING AND CLEANING 
 

A. Replace damaged and broken panels. 
 

B. Clean exposed surfaces of acoustical ceilings, including trim, edge moldings, and suspension 
members. Comply with manufacturer's instructions for cleaning and touch up of minor finish 
damage.  
1. Ceiling Touch-Up Paint, (Item #5760, 8oz. bottles) (Item #5761, quart size cans), "global 

white" latex paint should be used to hide minor scratches and nicks in the surface and to 
cover field tegularized edges that are exposed to view. 

 
C. Remove and replace work that cannot be successfully cleaned and repaired to permanently 

eliminate evidence of damage.  
 
 
 
END OF SECTION 09 5000 
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SECTION 09 6500 
 

RESILIENT FLOORING 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Div. -1 specification sections, apply to work of this section. 
 
1.02 DESCRIPTION OF WORK: 

 
A. Extent of resilient flooring and accessories is shown on drawings and in schedules. 

 
B. Related Sections: 

1. Section 03 3000 – Cast-In-Place Concrete. 
2. Section 04 2000 – Unit Masonry Assemblies. 
3. Section 05 5000 – Metal Fabrications. 
4. Section 06 4023 – Interior Architectural Woodwork. 
5. Section 07 9200 – Joint Sealants. 

 
1.03 SUBMITTALS: 

 
A. Product Data:  Submit manufacturer’s technical data for each type of resilient flooring and 

accessory. 
 

B. Samples for Initial Selection Purposes:  Submit manufacturer’s standard color charts in form of 
actual sections of resilient flooring, including accessories, showing full range of colors and 
patterns available, for each type of resilient flooring required. 

 
C. Samples for Verification Purposes:  Submit the following samples of each type, color, and pattern 

of resilient flooring required, showing full-range of color and pattern variations. 
1. Full size tile samples. 
2. 2½ feet long samples of resilient flooring accessories. 
3. Other materials as requested. 

 
D. Maintenance Instructions:  Submit 2 copies, minimum, of manufacturer’s recommended 

maintenance practices for each type of resilient flooring and accessory required. 
 

1.04 QUALITY ASSURANCE: 
 

A. Manufacturer:  Provide each type of resilient flooring and accessories as produced by a single 
manufacturer, including recommended primers, adhesives, sealants, and leveling compounds. 

 
B. Product manufacturing facility to be compliant with latest ISO 9000 standard. 

 
1.05 PROJECT CONDITIONS: 
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A. Maintain minimum temperature of 65°F (18°C) in spaces to receive resilient flooring for at least 
48 hours prior to installation, during installation, and for not less than 48 hours after installation.  
Subsequently, maintain minimum temperature of 55°F (13°C) in areas where work is completed. 

 
B. Install resilient flooring and accessories after other finishing operations, including painting have 

been completed.  Do not install resilient flooring over concrete slabs until the latter have been 
cured and are sufficiently dry to achieve bond with adhesive as determined by resilient flooring 
mfr’s recommended bond and moisture test. 
 

1.06 WARRANTY: 
 

A. Manufacturer’s Warranty:  Submit, for Owner’s acceptance, manufacturer’s standard warranty 
document executed by authorized company official.  Manufacturer’s warranty is in addition to, 
and not a limitation of, other rights Owner may have under Contract Documents. 

 
B. Warranty Period: 5 years commencing on Date of Substantial Completion. 

 
 
PART 2 - PRODUCTS: 
 
2.01 ACCEPTABLE MANUFACTURERS: 

 
A. Manufacturers:  Subject to compliance with requirements, provide products of one of the 

following: 
1. Manufacturer of Commercial Homogeneous Tile: 

a. Armstrong Commercial Flooring. 
b. Azrock. 

2. Rubber Wall Base and Accessories: 
a. Johnsonite. 
b. Roppe. 

 
B. Section 01 6000-Product Requirements:  Product selection procedures:  Substitutions:  Permitted. 

 
2.02 RESILIENT FLOORING MATERIALS: 

 
A. Commercial Homogeneous Tile:  ASTM F 1066, Class 2, Type A; and as follows: 

1. Size:  12” x 12”. 
2. Gauge:  1/8”. 
3. Flammability: Provide materials with 0.45 CRF (critical radiant flux) or higher when tested in 

accordance with ASTM E 648, Flooring Radiant Panel Test. 
4. Smoke Density: Provide materials with smoke density of less than 450 when tested in 

accordance with ASTM E 662. 
5. Static Load: Provide materials with static load limit of 125 psi or higher. 
6. Slip Resistance: Provide materials with minimum rating for floors of > 0.60. 
 

2.03 ACCESSORIES: 
 

A. Rubber Wall Base:  Provide rubber base complying with FS SS-W-40, Type I, with matching end 
stops and preformed or molded corner units and as follows: 
1. Height:  4”. 
2. Thickness:  1/8” gauge. 
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3. Style:  Standard top-set cove. 
4. Finish:  Matte. 
5. Color:  To be selected by Architect. 

 
B. Resilient Finishing Accessories:   

1. Transition from same height:  Johnsonite, CTA-20-M, 1/4” to 1/4” material. 
2. Transition from 1/4” to 1/8”:  Johnsonite, CTA-20-A.  
3. Transition from 1/4” to subfloor:  Johnsonite EG-20-H. 

 
C. Adhesives (Cements):  Waterproof, stabilized type as recommended by flooring manufacturer to 

suit material and substrate conditions. 
 

D. Concrete Slab Primer:  Non-staining type as recommended by flooring manufacturer. 
 

E. Leveling and Patching Compounds:  Latex types as recommended by flooring manufacturer. 
 
 
PART 3 - EXECUTION: 
 

A. INSPECTION: 
 

B. Require Installer to inspect subfloor surfaces to determine that they are satisfactory.  A 
satisfactory subfloor surface is defined as one that is smooth and free from cracks, holes, ridges, 
coatings preventing adhesive bond, and other defects impairing performance or appearance. 

 
C. Do not allow resilient flooring work to proceed until subfloor surfaces are satisfactory. 

 
3.02 PREPARATION: 

 
A. Prepare subfloor surfaces as follows: 

1. Use leveling and patching compounds as recommended by resilient flooring manufacturer for 
filling small cracks, holes and depressions in subfloors. 

2. Remove coatings from subfloor surfaces that would prevent adhesive bond, including curing 
compounds incompatible with resilient flooring adhesives, paint, oils, waxes and sealers.  
Remove residual adhesives as recommended by the flooring manufacturer.  Remove curing 
and hardening compounds not compatible with the adhesives used, as indicated by a bond test 
or by the compound manufacturer's recommendations for flooring.  Avoid organic solvents. 

 
B. Perform subfloor moisture testing in accordance with:  

1. ASTM F 2170: Standard Test Method for Determining Relative Humidity in Concrete Slabs 
Using in situ Probes. Relative humidity shall not exceed 87%. 

2. ASTM F 1869: Standard Test Method for Measuring Moisture Vapor Emission Rate 
(MVER) of Concrete Subfloor Using Anhydrous Calcium Chloride (CaCl may not exceed 
8lbs).  

3. On installations where both the Percent Relative Humidity and the Moisture Vapor Emission 
Rate tests are conducted, results for both tests shall comply with the allowable limits listed 
above. Do not proceed with flooring installation until results of moisture tests are acceptable. 
All test results shall be documented and retained. 

 
C. Perform pH tests (pH may not exceed 10lbs and read no lower than 7lbs) on concrete floors 

regardless of their age or grade level.  All test results shall be documented and retained.   
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D. Broom clean or vacuum surfaces to be covered and inspect subfloor. 
 

E. Apply concrete slab primer, if recommended by flooring manufacturer, prior to application of 
adhesive.  Apply in compliance with manufacturer’s directions. 

 
3.03 INSTALLATION: 

 
A. General: 

1. Install resilient flooring using method indicated in strict compliance with manufacturer’s 
printed instructions.  Extend resilient flooring into toe spaces, door reveals and into closets 
and similar openings. 

2. Scribe, cut and fit resilient flooring to permanent fixtures, built-in furniture and cabinets, 
pipes, outlets and permanent columns, walls and partitions. 

3. Maintain reference markers, holes, or openings that are in place or plainly marked for future 
cutting by repeating on finish flooring as marked on subfloor.  Use chalk or other non-
permanent marking device. 

4. Tightly cement resilient flooring to subbase without open cracks, voids, raising and puckering 
at joints, telegraphing of adhesive spreader marks, or other surface imperfections.  Hand roll 
resilient flooring at perimeter of each covered area to assure adhesion. 

5. Install resilient flooring on covers for telephone and electrical ducts, and similar items 
occurring within finished floor areas.  Maintain overall continuity of color and pattern with 
pieces of flooring installed on these covers.  Tightly cement edges to perimeter of floor 
around covers and to covers. 

 
B. Installation Of Tile Floors: 

1. Lay tile from center marks established with principal walls discounting minor offsets, so that 
tile at opposite edges of room area are of equal width.  Adjust as necessary to avoid use of cut 
widths less than ½ tile at room perimeters.  Lay tile square to room axis, unless otherwise 
shown. 

2. Match tiles for color and pattern by using tile from cartons in same sequence as manufactured 
and packaged if so numbered.  Cut tile neatly around all fixtures.  Broken, cracked, chipped, 
or deformed tiles are not acceptable. 
a. Lay tile in “checkerboard” fashion with grain reversed in adjacent tiles. 
b. Adhere tile flooring to substrates using full spread of adhesive applied in compliance 

with flooring manufacturer’s directions. 
 

C. Installation of Accessories: 
1. Apply wall base to walls, columns, pilasters, casework and other permanent fixtures in rooms 

or areas where base is required.  Install base in lengths as long as practical, with preformed 
corner units.  Tightly bond base to substrate throughout length of each piece, with continuous 
contact at horizontal and vertical surfaces. 

2. Place resilient edge strips tightly butted to flooring and secure with adhesive.  Install edging 
strips at edges of flooring, which would otherwise be exposed. 

 
3.04 CLEANING AND PROTECTION: 

 
A. Perform following operations immediately upon completion of resilient flooring: 

1. Sweep or vacuum floor thoroughly. 
2. Do not wash floor until time period recommended by resilient flooring manufacturer has 

elapsed to allow resilient flooring to become well-sealed in adhesive. 
3. Damp-mop floor being careful to remove black marks and excessive soil. 
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4. Remove any excess adhesive or other surface blemishes, using appropriate cleaner 
recommended by resilient flooring manufacturer. 

 
B. Protect flooring against damage during construction period to comply with resilient flooring 

manufacturer’s direction. 
1. Apply protective floor polish to resilient flooring surfaces free from soil, excess adhesive or 

surface blemishes.  Use commercially available metal cross-linked acrylic product acceptable 
to resilient flooring manufacturer. 

2. Cover resilient flooring with undyed, untreated building paper until inspection for substantial 
completion. 

 
C. Clean resilient flooring not more than 4 days prior to date scheduled for inspections intended to 

establish date of Substantial Completion in each area of project.  Clean resilient flooring by 
method recommended by resilient flooring manufacturer. 
1. Reapply floor polish after cleaning. 

 
3.05 EXTRA STOCK: 

 
A. Deliver stock of maintenance materials to Owner.  Furnish maintenance materials from same 

manufactured lot as materials installed and enclosed in protective packaging with appropriate 
identifying labels. 
a. Tile Flooring:  Furnish not less than one box for each 50 boxes, or fraction thereof, for each 

type, color, pattern and size installed. 
b. Base:  Furnish not less than 10% maintenance stock for each type, color and size installed. 

 
 
 
END OF SECTION 09 6500
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SECTION 09 6723 
 

RESINOUS FLOORING 
 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 
1.02 SUMMARY: 

 
A. This section includes the following: 

1. Resinous flooring system as shown on the drawings and in schedules. 
 

B. Related sections include the following: 
1. Section 03 3000 - Cast-in-Place Concrete. 
2. Section 04 2000 - Unit Masonry Assemblies. 

 
1.03 SYSTEM DESCRIPTION: 

 
A. The work shall consist of preparation of the substrate, the furnishing and application of an epoxy 

based multi roller applied flooring system with Q28 colored quartz aggregate and urethane 
topcoat.  The system shall have the color and texture as specified by the Architect with a nominal 
thickness of 1/8 inch (Q28).  It shall be applied to the prepared area(s) as defined in the plans 
strictly in accordance with the Manufacturer's recommendations. 

 
B. Cove base to be applied where noted on plans and per manufacturers standard details unless 

otherwise noted. 
 
1.04 SUBMITTALS:  

 
A. Product Data:  Latest edition of Manufacturer's literature including performance data and 

installation procedures. 
 

B. Manufacturer’s Safety Data Sheet (SDS) for each product being used. 
 

C. Samples: A 3 x 3 inch square sample of the proposed system.  Color, texture, and thickness shall 
be representative of overall appearance of finished system, subject to normal tolerances. 

 
1.05 QUALITY ASSURANCE: 

 
A. The Manufacturer shall have a minimum of 10 years experience in the production, sales, and 

technical support of epoxy and urethane industrial flooring and related materials. 
 

B. The Applicator shall have been approved by the flooring system manufacturer in all phases of 
surface preparation and application of the product specified.  
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C. No requests for substitutions shall be considered that would change the generic type of the 
specified System. 

 
D. System shall be in compliance with requirements of United States Department of Agriculture 

(USDA), Food and Drug Administration (FDA), and local Health Department.  
 

E. A pre-installation conference shall be held between Applicator, General Contractor and the 
Owner to review and clarification of this specification, application procedure, quality control, 
inspection and acceptance criteria and production schedule. 

 
1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING: 

 
A. Packing and Shipping 

1. All components of the system shall be delivered to the site in the Manufacturer's packaging, 
clearly identified with the product type and batch number. 

 
B. Storage and Protection 

1. The Applicator shall be provided with a storage area for all components.  The area shall be 
between 60 F and 90 F, dry, out of direct sunlight and in accordance with the Manufacturer's 
recommendations and relevant health and safety regulations. 

2. Copies of Material Safety Data Sheets (MSDS) for all components shall be kept on site for 
review by the Engineer or other personnel. 

 
C. Waste Disposal 

1. The Applicator shall be provided with adequate disposal facilities for non-hazardous waste 
generated during installation of the system. 

 
1.07 PROJECT CONDITIONS: 

 
A. Site Requirements 

1. Application may proceed while air, material and substrate temperatures are between 60 F and 
90 F providing the substrate temperature is above the dew point.  Outside of this range, the 
Manufacturer shall be consulted. 

2. The relative humidity in the specific location of the application shall be less than 85 % and 
the surface temperature shall be at least 5 F above the dew point. 

3. The Applicator shall ensure that adequate ventilation is available for the work area.   
4. The Applicator shall be supplied with adequate lighting equal to the final lighting level 

during the preparation and installation of the system. 
 

B. Conditions of new concrete to be coated with epoxy material. 
1. Concrete shall be moisture cured for a minimum of 7 days and have fully cured a minimum 

of twenty-eight days in accordance with ACI-308 prior to the application of the coating 
system pending moisture tests. 

2. Concrete shall have a flat rubbed finish, float or light steel trowel finish (a hard steel trowel 
finish is neither necessary or desirable). 

3. Sealers and curing agents should not be used. 
4. Concrete surfaces on grade shall have been constructed with a vapor barrier to protect against 

the effects of vapor transmission and possible delamination of the system.  
 

C. Safety Requirements 
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1. All open flames and spark-producing equipment shall be removed from the work area prior to 
commencement of application. 

2. "No Smoking" signs shall be posted at the entrances to the work area.  
3. The Owner shall be responsible for the removal of foodstuffs from the work area. 
4. Non-related personnel in the work area shall be kept to a minimum. 

 
1.08 WARRANTY: 

 
A. Dur-A-Flex, Inc. warrants that material shipped to buyers at the time of shipment substantially 

free from material defects and will perform substantially to Dur-A-Flex, Inc. published literature 
if used in accordance with the latest prescribed procedures and prior to the expiration date. 

 
B. Dur-A-Flex, Inc. liability with respect to this warranty is strictly limited to the value of the 

material purchase. 
 
 
PART 2 - PRODUCTS: 
 
2.01 MANUFACTURER: 

 
A. Basis of Design:  Dur-A-Flex, Inc., 95 Goodwin Street, East Hartford, CT 06108, Phone: (860) 

528-9838.   
 

B. Subject to compliance with requirements, provide the named product or a comparable product by 
one of the following: 
1. Plexi-Chemie:  Plexi-Quartz, PlexiGlaze Primer 101 WB and PlexiGlaze MPE.  
2. Key Resin Company: Key Quartz B-125 at 1/8” and Key #467-HS Moisture Cured Urethane 

topcoat. 
3. Section 01 6000 – Product Requirements:  Product selection procedures:  Substitutions:  

Permitted. 
 

C. Manufacturer of Approved System shall be single source and made in the USA. 
 
2.02 FLOORING: 

 
A. Dur-A-Flex, Inc, Dur-A-Quartz, Epoxy-Based seamless flooring system. 

1. System Materials: 
a. Primer:  Dur-A-Flex, Inc, Dur-A-Glaze #4 WB resin and hardener. 
b. Broadcast Coats:  Dur-A-Flex, Inc, Dur-A-Glaze #4 resin and hardener. 
c. The quartz aggregate shall be Dur-A-Flex, Inc. Q-28 colored quartz aggregate. 
d. Grout Coat: Dur-A-Flex, Inc. Dur-A-Glaze #4 resin and Water Clear hardener.   
e. Topcoat:  Dur-A-Flex, Inc. Armor Top resin, hardener and grit. 

2. Patch Materials 
a. Shallow Fill and Patching:  Use Dur-A-Flex, Inc. Dur-A-Glaze # 4 Cove-Rez. 
b. Deep Fill and Sloping Material (over ¼ inch):  Use Dur-A-Flex, Inc. Dur-A-Crete.  

 
2.03 PRODUCT REQUIREMENTS: 

 
A. Primer: Dur-A-Glaze #4 WB 

1. Percent Solids:  56 % 
2. VOC:      2 g/L  
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3. Bond Strength to Concrete ASTM D 4541: 550 psi, substrates fails 
4. Hardness, ASTM D 3363: 3H 
5. Elongation, ASTM D 2370: 9 % 
6. Flexibility (1/4: Cylindrical mandrel), ASTM D 1737: Pass 
7. Impact Resistance, MIL D-2794: >160 
8. Abrasion Resistance ASTM D 4060, CS 17 wheel, 1,000 g Load:  30 mg loss  

 
B. Broadcast and Grout Coat:  Dur-A-Glaze Shop Floor 

1. VOC:      7.9 g/L 
2. Compressive Strength, ASTM D 695: 17,500 psi 
3. Tensile Strength, ASTM D 638: 4,000 psi 
4. Flexural Strength, ASTM D 790: 6,250 psi 
5. Flexural Modulus of Elasticity, ASTM D 790: 6.2 x 105  
6. Abrasion Resistance, ASTM D 4060, C-10 Wheel, 1,000 gm load, 1,000 cycles: 24 mg loss 
7. Flame Spread/NFPA-101, ASTM E 84: Class A 
8. Flammability, ASTM D 635: Self Extinguishing 
9. Indentation, MIL D-3134: 0.025 Max 
10. 1Impact Resistance MIL D-3134: Pass 
11. Water Absorption. MIL D-24613: 0.04%  

 
C. Topcoat:  Armor Top 

1. Percent Solids:    95 % 
2. VOC:      0 g/L 
3. Tensile Strength, ASTM D 2370: 7,000 psi 
4. Adhesion, ASTM 4541:  Substrate Failure 
5. Hardness, ASTM D 3363: 4H 
6. 600 Gloss ASTM D 523: 70 
7. Abrasion Resistance, ASTM D4060: Gloss Satin 

    CS 17 wheel (1,000 g load) 1,000 cycles: 4 8 mg loss with grit 
  10 12 mg loss without grit 

8. Pot Life, 70 F, 50% RH:  2 Hours 
9. Full Chemical Resistance: 7 days 

 
 
PART 3 - EXECUTION: 
 
3.01 EXAMINATION: 

 
A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 

requirements for maximum moisture content, installation tolerances and other conditions 
affecting flooring performance. 
1. Verify that substrates and conditions are satisfactory for flooring installation and comply with 

requirements specified. 
 
3.02 PREPARATION: 

 
A. General: 

1. New and existing concrete surfaces shall be free of oil, grease, curing compounds, loose 
particles, moss,algae growth, laitance, friable matter, dirt, and bituminous products.  

2. Moisture Testing:  Perform tests recommended by manufacturer and as follows. 
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a. Perform relative humidity test using is situ probes, ASTM F 2170.  Proceed with 
installation only after substrates have a maximum 75% relative humidity level 
measurement. 

b. If the relative humidity exceeds 75% then Dur-A-Flex, Inc Dur-A-Glaze MVP Primer 
moisture mitigation system must be installed prior to resinous flooring installation.  Slab-
on grade substrates without a vapor barrier may also require the moisture mitigation 
system. 

3. There shall be no visible moisture present on the surface at the time of application of the 
system. Compressed oil-free air and/or a light passing of a propane torch may be used to dry 
the substrate.  

4. Mechanical surface preparation: 
a. Shot blast all surfaces to receive flooring system with a mobile steel shot, dust recycling 

machine (Blastrac or equal).  All surface and embedded accumulations of paint, toppings 
hardened concrete layers, laitance, power trowel finishes and other similar surface 
characteristics shall be completely removed leaving a bare concrete surface having a 
minimum profile of CSP 4-5 as described by the International Concrete Repair Institute.  

b. Floor areas inaccessible to the mobile blast machines shall be mechanically abraded to 
the same degree of cleanliness, soundness and profile using diamond grinders, needle 
guns, bush hammers, or other suitable equipment. 

c. Where the perimeter of the substrate to be coated is not adjacent to a wall or curb, a 
minimum 1/4 inch key cut shall be made to properly seat the system, providing a smooth 
transition between areas.  The detail cut shall also apply to drain perimeters and 
expansion joint edges. 

d. Cracks and joints (non-moving) greater than 1/8 inch wide are to be chiseled or chipped-
out and repaired per manufacturer’s recommendations. 

5. At spalled or worn areas, mechanically remove loose or delaminated concrete to a sound 
concrete and patch per manufactures recommendations.   

 
3.03 APPLICATION: 
 

A. General: 
1. The system shall be applied in seven distinct steps as listed below: 

a. Substrate preparation. 
b. Priming 
c. First broadcast coat application with first aggregate broadcast 
d. Second broadcast coat with second aggregate broadcast 
e. Grout coat application, sand floor (if required) 
f. Topcoat application, urethane 

2. Immediately prior to the application of any component of the system, the surface shall be dry 
and any remaining dust or loose particles shall be removed using a vacuum or clean, dry, oil-
free compressed air. 

3. The handling, mixing and addition of components shall be performed in a safe manner to 
achieve the desired results in accordance with the Manufacturer's recommendations.   

4. The system shall follow the contour of the substrate unless pitching or other leveling work has 
been specified by the Architect. 

5. A neat finish with well-defined boundaries and straight edges shall be provided by the 
Applicator. 

 
B. Primer 

1. The primer shall consist of a liquid resin and hardener that is mixed at the ratio of 1 parts resin 
to 4 part hardener per the manufacturer’s instructions.  
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2. The primer shall be applied by flat squeegee and back rolled at the rate of 200-250 sf/gal to 
yield a dry film thickness of 4 mils. 

 
C. Broadcast Coat 

1. The broadcast coat shall be applied as a double broadcast system as specified by the Architect.   
2. The broadcast coat shall be comprised of two components, a resin, and hardener as supplied 

by the Manufacturer and mixed in the ratio of 2 parts resin to 1 part hardener. 
3. The resin shall be added to the hardener and thoroughly mixed by suitably approved 

mechanical means.   
4. The broadcast coat shall be applied over horizontal surfaces using “v” notched squeegee and 

back rolled at the rate of 90-100 sf/gal. 
5. Quartz aggregate shall be broadcast to excess into the wet material at the rate of 0.5 lbs/sf. 
6. Allow material to fully cure.  Vacuum, sweep and/or blow to remove all loose aggregate. 
7. Apply a second coat of resin with a coverage rate of 90-100 sf/gal and broadcast aggregate to 

excess at the rate of 0.5 lbs/sf. 
8. Allow material to fully cure.  Vacuum, sweep and/or blow to remove all loose aggregate. 

 
D. Grout Coat 

1. The grout coat shall be comprised of liquid components, combined at a ratio of 2 parts resin 
to 1 part hardener 

2. The grout coat shall be squeegee applied with a coverage rate of 90 sf/gal (Q28) by volume 
and shall be thoroughly blended by mechanical means such as a high speed paddle mixer. 

3. The grout coat will be back rolled and cross rolled to provide a uniform texture and finish. 
 

E. Topcoat (Urethane) 
1. The topcoat of Armor Top shall be roller applied at the rate of 500 sf/gal to yield a dry film 

thickness of 3 mils. 
2. The topcoat shall be comprised of a liquid resin, hardener and grit that is mixed per the 

manufacturer’s instructions. 
3. The finish floor will have a nominal thickness of 1/8 inch (Q28). 

 
3.04 FIELD QUALITY CONTROL: 

 
A. Tests, Inspection: 

1. The following tests shall be conducted by the Applicator: 
a. Temperature: 

1) Air, substrate temperatures and, if applicable, dew point. 
b. Coverage Rates: 

1) Rates for all layers shall be monitored by checking quantity of material used against 
the area covered. 

 
3.05 CLEANING AND PROTECTION: 

 
A. Cure flooring material in compliance with manufacturer’s directions, taking care to prevent their 

contamination during stages of application and prior to completion of the curing process. 
 

B. Remove masking.  Perform detail cleaning at floor termination, to leave cleanable surface for 
subsequent work of other sections. 

 
 
END OF SECTION 09 6723 
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SECTION 09 9100 
 

PAINTS & COATINGS 
 
PART 1 - GENERAL: 
 

1.01 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this section. 

 
1.02 DESCRIPTION OF WORK: 

 
A. Extent of painting work is indicated on drawings and schedules, and as herein specified. 

 
B. Work includes painting and finishing of interior and exterior exposed items and 

surfaces throughout project, except as otherwise indicated. 
1. Surface preparation, priming and coats of paint specified are in addition to shop-priming 

and surface treatment specified under other sections of work. 
 

C. The work includes field painting of exposed bare and covered pipes and ducts, and of 
hangers, exposed steel and iron work and primed metal surfaces of equipment installed under 
mechanical and electrical work, except as otherwise indicated. 

 
D. “Paint” as used herein means all coating systems materials, including primers, 

emulsions, enamels, stains, sealers and fillers, and other applied materials whether 
used as prime, intermediate or finish coats. 

 
E. Surfaces to be painted: Paint exposed surfaces whether colors are designated in 

“schedules”. Where items or surfaces are not specifically mentioned, paint the same as 
similar adjacent materials or areas. If color or finish is not designated, Architect will select 
these from standard colors or finishes available. 

 
F. Following categories of work are not included as part of field-applied finish work, or are 

included in other sections of these specifications. 
1. Shop Priming: Unless otherwise specified, shop priming of ferrous metal items is 

included under various sections for structural steel, miscellaneous metal, hollow metal 
work and similar items. 

2. Pre-finished Items: Unless otherwise indicated, do not include painting when factory- 
finishing or installer-finishing is specified for such items as (but not limited to) 
acoustical materials, architectural woodwork and casework, finished mechanical and 
electrical equipment including light fixtures, switch-gear and distribution cabinets. 

3. Concealed Surfaces: Unless otherwise indicated, painting is not required on surfaces such 
as walls or ceilings in concealed areas and generally inaccessible areas, foundation spaces, 
furred areas, utility tunnels, pipe spaces and duct shafts. 

4. Finished Metal Surfaces: Metal surfaces of anodized aluminum, stainless steel, 
chromium plate, copper, bronze, and similar finished materials will not require finish 
painting. 

5. Do not paint over any code-required labels, such as Underwriters’ Laboratories and 
Factory Mutual, or any equipment identifications, performance rating, name or 
nomenclature plates.  
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G. Related Sections: 
1. Section 03 3000 - Cast-In-Place Concrete. 
2. Section 04 2000 - Unit Masonry Assemblies. 
3. Division 5 - Metal Work. 
4. Section 06 1000 - Rough Carpentry. 
5. Section 06 4023 - Interior Architectural Woodwork. 
6. Section 07 2119 - Foamed-In-Place Masonry Wall Insulation. 
7. Section 07 6200 - Sheet Metal Flashing & Trim. 
8. Section 07 9200 - Joint Sealants. 
9. Section 08 1113 - Hollow Metal Doors & Frames. 
10. Section 08 3113 - Access Doors & Panels. 
11. Section 08 3323 - Rolling Doors. 
12. Section 10 4116 - Fire Protection Specialties. 
13. Division 23 - Mechanical. 
14. Division 26 - Electrical. 

 
1.03 QUALITY ASSURANCE: 

 
A. Single Source Responsibility: Provide primers and other undercoat paint produced by 

same manufacturer as finish coats. Use only thinners approved by paint manufacturer and 
use only within recommended limits. 

 
B. Coordination of Work: Review other sections of these specifications in which prime paints are 

to be provided to ensure compatibility of total coatings system for various substrates. Upon 
request from other trades, furnish information or characteristics of finish materials provided 
for use, to ensure compatible prime coats are used. 

 
C. Installer Qualifications: A firm or individual experienced in applying paints and coatings 

similar in material, design, and extent to those indicated for this Project, whose work has 
resulted in applications with a record of successful in-service performance. 

 
D. Pre-installation meeting will be required after contract awarded to paint contractor prior to 

installation of paint and coating systems on project 
 

E. Each coat of paint/coatings must be approved by owner, architect and/or GC before 
proceeding to next step. 

 
1.04 SUBMITTALS: 

 
A. Submit under provisions of Section 01 3300. 

 
B. Product Data: For each system indicated including: 

1. Material List: An inclusive list of required coating materials. Indicate each material 
and cross-reference specific coating, finish system, and application. Identify each 
material by manufacturer’s catalog number and general classification. 

2. Preparation instructions and recommendations. 
3. Manufacturer’s Information: Manufacturer’s technical information, including label 

analysis and instructions for handling, storing, and applying each coating material. 
 

C. Selection Samples: For each finish product specified, two complete sets of color 
chips representing manufacturer’s full range of available colors and patterns.  
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1.05 DELIVERY, STORAGE AND HANDLING: 
 

A. Deliver materials to job site in original, new and unopened packages and containers 
bearing manufacturer’s name and label, and following information: 
1. Name or title of material. 
2. Federal Specification number, if applicable. 
3. Manufacturer’s stock number and date of manufacture. 
4. Manufacturer’s name. 
5. Contents by volume, for major pigment and vehicle constituents. 
6. Thinning instructions. 
7. Application instructions. 
8. Color name and number. 

 
B. Store materials not in actual use in tightly covered containers. Maintain containers used 

in storage of paint in a clean condition, free of foreign materials and residue. 
1. Protect form freezing where necessary. Keep storage area neat and orderly. Remove 

oily rags and waste daily. Take all precautions to ensure that workmen and work areas 
are adequately protected from fire hazards and health hazards resulting from handling, 
mixing and application of paints. 

 
1.06 PROJECT CONDITIONS: 

 
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 

recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's absolute limits. 

 
B. Apply water base paints only when temperature of surfaces to be painted and surrounding 

air temperatures are between 50° F (10° C) and 90° F (32° C), unless otherwise permitted by 
paint manufacturers printed instructions. 

 
C. Apply solvent thinned paints only when temperature of surfaces to be painted and surrounding 

air temperatures are between 45° F (7° C) and 95° F (35° C), unless otherwise permitted by 
paint manufacturer’s written instructions. 

 
D. Do not apply paint in snow, rain, fog or mist, or when relative humidity exceeds 85%, or to 

damp or wet surfaces, unless otherwise permitted by paint manufacturer’s printed instructions. 
1. Painting may be continued during inclement weather if areas and surfaces to be painted 

are enclosed and heated within temperature limits specified by paint manufacturer 
during application and drying periods. 

 
1.07 COLOR SELECTIONS: All color selections shall be made by the Owner or Architect. 

 
1.08 EXTRA MATERIALS: 

 
A. Furnish extra paint materials from the same production run as the materials applied and in the 

quantities described below. Package with protective covering for storage and identify with 
labels describing contents. Deliver extra materials to Owner. 

 
B. Quantity: Furnish Owner with an additional three percent (3%), but not less than 1 gal (3.8 l) 

or 1 case, as appropriate, of each material and color applied. 
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PART 2 - PRODUCTS: 
 

2.01 ACCEPTABLE MANUFACTURERS: 
A. Manufacturer: Subject to compliance with requirements, provide products of one of 

the following: 
 

1. PPG Industries, Inc. (PPG Paints) - Basis of Design*. Theresa Wills, PPG Architect & 
Design Manager, tawills@ppg.com 
 

B. Section 01 6000-Product Requirements: Product selection procedures: Substitution 
Prior approval required; must be submitted 3 days before bid date. 

 
2.02 MATERIALS: 

 
A. Material Quality: Provide best quality grade of various types of coatings as 

regularly manufactured by acceptable paint materials manufacturers. Materials not 
displaying manufacturer’s identification as a standard, best-grade product will not 
be acceptable. 
1. Proprietary names used to designate colors or materials are not intended to imply that 

products of named manufacturers are required to exclusion of equivalent products of 
other manufacturers. 

 
B. Color Pigments: Pure, non-fading, applicable types to suit substrates and service indicated. 

1. Lead content in pigment, if any, is limited to contain not more than 0.06% lead, as lead 
metal based on the total non-volatile (dry film) of paint by weight. 

2. This limitation is extended to interior surfaces and those exterior surfaces, such as 
windows and doors that are readily accessible to children under 7 years of age. 

 
 
PART 3 - EXECUTION: 
 

3.01 INSPECTION: 
 

A. Applicator must examine areas and conditions under which painting work is to be applied 
and notify Contractor in writing of conditions detrimental to proper and timely completion of 
work. Do not proceed with work until unsatisfactory conditions have been corrected in a 
manner acceptable to Applicator. 

 
B. Starting of painting work will be construed as Applicator’s acceptance of surfaces and 

conditions within any particular area. 
 

C. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions 
otherwise detrimental to formation of a durable paint film. 

 
3.02 SURFACE PREPARATION: 
 

A. General: Perform preparation and cleaning procedures in accordance with paint 
manufacturer’s instructions and as herein specified for each particular substrate condition. 
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1. Remove hardware, hardware accessories, machined surfaces, plates, and similar items 
in place and not to be finish-painted or provide surface-applied protection prior to 
surface preparation and painting operations. Remove, if necessary, for complete 
painting of items and adjacent surfaces. Following completion of painting of each 
space or area, reinstall removed items. 

2. Provide barrier coats over incompatible primers or remove and reprime as required. Notify 
Architect in writing of any anticipated problems in using the specified coating systems 
with substrates primed by others. 

3. Clean surfaces to be painted before applying paint or surface treatments. Remove oil 
and grease prior to mechanical cleaning. Program cleaning and painting so that 
contaminants from cleaning process will not fall onto wet, newly painted surfaces. 

 
B. Cementitious Materials: Prepare cementitious surfaces of concrete, concrete block, 

cement plaster and cement-asbestos board to be painted by removing efflorescence, chalk, 
dust, dirt, grease, oils and by roughing as required to remove glaze. 
1. Determine alkalinity and moisture content of surfaces to be painted by performing 

appropriate tests. If surfaces are found to be sufficiently alkaline to cause blistering and 
burning of finish paint, correct this condition before application of paint. Do not paint 
over surfaces where moisture content exceeds that permitted in manufacturer’s printed 
directions. 

 
C. Wood: Clean wood surfaces to be painted of dirt, oil, or other foreign substances with 

scrapers, mineral spirits, and sandpaper, as required. Sandpaper smooth those finished 
surfaces exposed to view and dust off. Scrape and clean small, dry, seasoned knots and apply 
a thin coat of white shellac or other recommended knot sealer, before application of priming 
coat. After priming, fill holes and imperfections in finish surfaces with putty or plastic wood-
filler. Sandpaper smooth when dried. 
1. Prime, stain or seal wood required to be job-painted immediately upon delivery to job. 

Prime edges, ends, faces, undersides and backsides of such wood, including cabinets, 
counters, cases, paneling. 

 
D. Ferrous Metals: Clean ferrous surfaces, which are not galvanized or shop-coated, of oil, 

grease, dirt, loose mill scale and other foreign substances by solvent or mechanical cleaning. 
 

1. Touch up bare areas and shop-applied prime coats that have been damaged. Wire 
brush, solvent clean, and touch up with same primer as the shop coat. 

2. Blast-clean steel surfaces as recommended by coating manufacturer and according to 
SSPC- SP 10 or SSPC-SP- 6. 

 
E. Galvanized Surfaces: Clean free of oil and surface contaminants with non-petroleum-based 

solvent. Test galvanized metal surface for passivator treatment. If passivator treatment is 
present it must be removed prior to the application of coatings. 

 
3.03 MATERIALS PREPARATION: 

 
A. Mix and prepare painting materials in accordance with manufacturer’s directions. 

 
B. Maintain containers used in mixing and application of paint in a clean condition, free of 

foreign materials and residue. 
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C. Stir materials before application to produce a mixture of uniform density and stir as required 
during application. Do not stir surface film into material. Remove film and, if necessary, 
strain material before using. 

 
3.04 APPLICATION: 

 
A. General: Apply paint in accordance with manufacturer’s directions. Use applicators 

and techniques best suited for substrate and type of material being applied. 
1. Provide finish coats which are compatible with prime paints used.  
2. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats 

of same material are to be applied. Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat: 
1st coat (Primer) tinted 50% of topcoat color  (if topcoat is dark color, see line 3) 
2nd coat tinted 75% of topcoat color 
3rd coat tinted 100% of topcoat color. 

3. When topcoat is a dark color, then on 1st coat (primer) use a gray color that has the same 
LRV as the topcoat. Then apply topcoat per required DFT per coat of product specified til 
achieve full color opacity. 

4. Dark Colors and Deep Clear Colors: Regardless of number of coats specified, apply as 
many coats as necessary for complete hide to full color opacity 

5. Apply additional coats when undercoats, stains or other conditions show through final coat 
of paint, until paint film is of uniform finish, color and appearance. Give special attention 
to ensure that surfaces, including edges, corners, crevices, weld, and exposed fasteners 
receive a dry film thickness equivalent to that of flat surfaces. 

6. Paint surfaces behind moveable equipment and furniture same as similar exposed 
surfaces. Paint surfaces behind permanently fixed equipment or furniture with prime coat 
only before final installation of equipment.  

7. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, 
non- specular black paint. 

8. Paint back sides of access panels, and removable or hinged covers to match exposed 
surfaces. 

9. Finish exterior doors on tops, bottoms and side edges same as exterior faces, unless 
otherwise indicated. 

10. Sand lightly between each succeeding enamel and varnish coat. 
 

B. Scheduling Painting: Apply first-coat material to surfaces that have been cleaned, pretreated, 
or otherwise prepared for painting as soon as practicable after preparation and before 
subsequent surface deterioration. 
1. Allow sufficient time between successive coatings to permit proper drying. Do not 

recoat until paint has dried to where it feels firm, does not deform or feel sticky under 
moderate thumb pressure and application of another coat of paint does not cause lifting 
or loss of adhesion of the undercoat. Before proceeding to next step, approval required 
from owner, architect, and/or GC. 

 
C. Minimum Coating Thickness: Apply materials at no less than manufacturer’s 

recommended spreading rate, to establish a total dry film thickness as indicated or if not 
indicated, as recommended by coating manufacturer. 

 

D. Prime Coats: Apply prime coat of material which is required to be painted or finished and 
which has not been prime coated by others.  
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1. Recoat primed and sealed surfaces where there is evidence of suction spots or unsealed 
areas in first coat, to assure a finish coat with no burn-through or other defects due to 
insufficient sealing. 

 
E. Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface 

of uniform finish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, 
brush marks, runs, sags, ropiness, or other surface imperfections will not be acceptable. 
 

 
F. Completed Work: Match approved samples for color, texture and coverage. Remove, refinish, 

or repaint work not in compliance with specified requirements. 
 

3.05 CLEAN-UP AND PROTECTION: 
 

A. Clean-up: During progress of work, remove from site discarded paint materials, rubbish, 
cans and rags at end of each workday. 

 
B. Upon completion of painting work, clean window glass and other paint-splattered surfaces. 

Remove spattered paint by proper methods of washing and scraping, using care not to scratch 
or otherwise damage finished surfaces. 

C. Protection: Protect work of other trades, whether to be painted or not, against damage by 
painting and finishing work. Correct any damage by cleaning, repairing, or replacing and 
repainting, as acceptable to Architect. 
1. Provide “Wet Paint” signs as required to protect newly painted finishes. Remove 

temporary protective wrappings provided by others for protection of their work, after 
completion of painting operations. 

2. At the completion of work of other trades, touch-up and restore all damaged or 
defaced painted surfaces. 

 
3.06 FIELD QUALITY CONTROL: 

 
A. Owner reserves the right to invoke the following test procedure at any time and as often as 

Owner deems necessary during the period when paint is being applied: 
1. Owner will engage a qualified independent testing agency to sample paint material being 

used. Samples of material delivered to Project will be taken, identified, sealed, and 
certified in the presence of Contractor. 

2. Owner may direct Contractor to stop painting if test results show material being used does 
not comply with specified requirements. Contractor shall remove non-complying paint 
from Project site, pay for testing, and repaint surfaces previously coated with the non-
complying paint. If necessary, Contractor may be required to remove non-complying paint 
from previously painted surfaces if, on repainting with specified paint, the two coatings are 
incompatible. 

 
 
PART 4 - EXTERIOR PAINT SCHEDULE: 
 

General: Provide the following paint systems for the various substrates, as indicated. 
Referenced products are as manufactured by PPG Paints. 
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EPS-1: Concrete and Masonry (Other Than Concrete Unit Masonry): 
Provide the following finish systems over exterior concrete, stucco and other masonry 
substrates: 
 
Acrylic Finish: Two finish coats over a primer. 
1st coat: Primer: PPG Paints: 4-503 Perma Crete Exterior Concrete and 

Stucco Primer. Applied at a dry film thickness 1.3 to 2.4 mils (0.033 
to 0.060 mm). 

2nd & 3rd coat: Exterior flat acrylic finish: PPG Paints: 6-610XI Series 
Speedhide Exterior Acrylic Flat: Applied at a dry film thickness of 
not less than 1.5 mils (0.038 mm). 

 
EPS-2: Concrete Unit Masonry: 

Provide the following finish systems over exterior concrete unit masonry:  
 
Acrylic Finish: Two finish coats over a block filler. 
1st coat: Block Filler: PPG Paints: PPG 6-15XI Interior/Exterior Masonry 

Latex Block Filler: Applied at a dry film thickness of not less than 
8.0 mils (203 mm). 

2nd & 3rd coat: Exterior flat acrylic finish: PPG Paints: 6-610XI Series Speedhide 
Exterior Acrylic Flat: Applied at a dry film thickness of not less than 
1.5 mils (0.038 mm). 

 
EPS-3: Mineral-Fiber-Reinforced Cement Panels: 

Provide the following finish systems over exterior, mineral-fiber-reinforced cement 
panels: 
 
Acrylic Finish: Two finish coats over a primer. 
1st coat: Primer: PPG Paints: 4-503 Perma Crete Exterior Concrete and 

Stucco Primer. Applied at a dry film thickness 1.3 to 2.4 mils (0.033 
to 0.060 mm). 

2nd & 3rd coat: Exterior flat acrylic finish: PPG Paints: 6-610XI Series Speedhide 
Exterior Acrylic Flat: Applied at a dry film thickness of not less than 
1.5 mils (0.038 mm). 

 
EPS-4: Ferrous Metal: 

Provide the following finish systems over exterior ferrous metal. 
 
Low-Luster Acrylic Finish: Two finish coats over a rust-inhibitive primer. 
1st coat: Primer: PPG Paints: PPG 6-208 Speedhide Interior Exterior Rust 

Inhibitive Metal Primer: Applied at a dry film thickness of not less 
than 2.3 mils (0.059 mm). 

2nd & 3rd coat: Exterior low-luster acrylic paint finish: PPG Paints: 6- 2045XI Series 
Speedhide Exterior Acrylic Satin: Applied at a dry film thickness of 
not less than 1.4 mil (0.036 mm) 
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EPS-5: Zinc-Coated Metal: 
Provide the following finish systems over exterior zinc-coated metal surfaces:  

 
Low-Luster Finish: Two finish coats over a galvanized metal primer. 
1st coat: Primer: PPG Paints: PPG  4020PF series Pitt-Tech Plus EP 

DTM Interior/Exterior Acrylic Primer Finish: Applied at a dry 
film thickness of not less than 3.0 mils (0.076 mm). 

2nd & 3rd coat: Exterior low-luster acrylic paint finish: PPG Paints: 6- 2045XI Series 
Speedhide Exterior Acrylic Satin: Applied at a dry film thickness of 
not less than 1.4 mil (0.036 mm 

 
EPS-6: Aluminum: 

Provide the following finish systems over exterior aluminum surfaces:  
 
Acrylic-Enamel Finish: Two finish coats over a primer. 
1st coat: Primer:  PPG Paints: PPG 6-208 Speedhide Interior Exterior 

Rust Inhibitive Metal Primer: Applied at a dry film thickness of 
not less than 2.3 mils (0.059 mm). 

2nd & 3rd coat: Exterior semi-gloss acrylic enamel finish: PPG Paints: 6-900XI 
Series Speedhide Exterior Acrylic Semi-Gloss: Applied at a dry 
film thickness of not less than 1.4 mils (0.036 mm). 

 
 
PART 5 - INTERIOR PAINT SCHEDULE: 
 

General: Provide the following paint systems for the various substrates as indicated. 
Referenced products are as manufactured by PPG/Porter Paints. 

 
IPS-1: Concrete and Masonry (Other Than Concrete Unit Masonry): 

Provide the following paint systems over interior concrete and other masonry substrates: 

Acrylic Finish: Two finish coats over a primer. 

1st coat: Primer: PPG Paints: PPG 6-4900XI Speedhide Interior Zero VOC 
Latex Sealer. Applied at a dry film thickness of not less than 1.2 
mils (0.032 mm). 

2nd & 3rd coat: Interior flat acrylic finish: PPG Paints: 6-70ZV Series Speedhide 
Interior Zero VOC Flat Latex : Applied at a dry film thickness of not 
less than 1.3 mil (0.033 mm) 

 
IPS-2: Concrete Unit Masonry (Semi-gloss): 

Provide the following finish systems over interior concrete masonry:  
 
Acrylic Finish: Two finish coats over block filler. 
 
Surface Prep: Surface must be clean, dry and free from dirt, loose paint, oil, 

grease, wax, chalk, efflorescence, mildew, dust, excess or 
splattered mortar, and any other contamination. Any damaged 
areas should be repaired prior to priming and painting. New 
mortar should be allowed to cure at least 30 days prior to filling. 
Follow all additional surface preparation guidelines on technical 
data sheets. 
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1st Coat: Block Filler: PPG Paints: PPG 6-15XI Speedhide Block Filler at  
8.0 – 11.0 mils DFT, or at spread rate that will fill pores of the 
block. 

2nd & 3rd Coat: Interior semi-gloss acrylic finish: PPG Paints: Pitt Tech Plus 
EP DTM Acrylic Semi-Gloss 90-1610 at 2.0 to 4.0 mils DFT. 

 
IPS-3: Concrete Unit Masonry (Epoxy Semi-gloss): 

Provide the following finish systems over interior concrete masonry:  
 
Epoxy Finish: Two finish coats over block filler. 
Surface Prep: Surface must be clean, dry and free from dirt, loose paint, oil, 

grease, wax, chalk, efflorescence, mildew, dust, excess or 
splattered mortar, and any other contamination. Any damaged 
areas should be repaired prior to priming and painting. New 
mortar should be allowed to cure at least 30 days prior to filling. 
Follow all additional surface preparation guidelines on technical 
data sheets. 

1st Coat: Block Filler: PPG Paints: Amerlock 400 BF Block Filler at 
10.0 to 20.0 mils DFT, or at spread rate that will fill pores of the 
block. 

2nd & 3rd Coat: Interior semi-gloss epoxy finish: PPG Paints: 98E-1 Aquapon WB 
EP Waterborne Polyamide Semi-Gloss Epoxy Coating at 2.0 to 4.0 
mils DFT. 

 
IPS-4: Ferrous Metal: 

Provide the following finish systems over ferrous metal:  
 
Acrylic Finish: Two finish coats over a primer. 
1st coat: Primer: PPG Paints: PPG 6-208 Speedhide Interior Exterior Rust 

Inhibitive Metal Primer: Applied at a dry film thickness of not 
less than 2.3 mils (0.059 mm). 

2nd & 3rd coat: Interior semi-gloss acrylic finish: PPG Paints: 6-500ZV series 
Speedhide Interior Zero VOC Latex Semi -Gloss Enamel: 
Applied at a dry film thickness of not less than 1.3 mil (0.033 
mm). 

 
IPS-5: Zinc-Coated Metal: 

Provide the following finish systems over interior zinc-coated metal surfaces: 
 

Acrylic Finish: Two finish coats over a primer. 
1st coat: Primer: PPG Paints: PPG 4020PF Pitt-Tech DTM 

Interior/Exterior Acrylic Primer Finish: Applied at a dry film 
thickness of not less than 3.0 mils (0.076 mm). 

2nd & 3rd coat: Interior semi-gloss acrylic finish: PPG Paints: 6-500ZV series 
Speedhide Interior Zero VOC Latex Semi-Gloss Enamel: 
Applied at a dry film thickness of not less than 1.3 mil (0.033 
mm). 
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IPS-6: All-Service Jacket over Insulation: 
Provide the following finish system on cotton or canvas insulation covering: 
 
Flat Acrylic Finish: Two finish coats. Add fungicidal agent to render fabric mildew 

proof. 
1st & 2nd coat: Finish Coats: PPG Paints: 6-70ZV Series Speedhide Interior Zero 

VOC Flat Latex: Applied at a dry film thickness of not less than 
1.3 mil (0.033 mm). 

 
 
 

END OF SECTION 09 9100
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SECTION 10 1467 
 

NON-ILLUMINATED INTERIOR SIGN SYSTEM 
 
 
PART 1 - GENERAL: 
 
1.01 SUMMARY: 

 
A. Section includes:   

1. Interior non-illuminated directional, control, and information surface mounted signage as 
complete integrated modular system. 

2. Dimensional letter signs. 
 

B. Related sections: 
1. Section 04 2000:  Unit Masonry Assemblies 

 
1.02 REFERENCES: 

 
A. Standards of the following as referenced: 

1. American National Standards Institute (ANSI). 
 

B. Industry standards: 
1. Department of Justice, Office of the Attorney General, "Americans with Disabilities Act", 

Public Law 101-336, (ADA). 
 

C. ANSI A117.1:  Providing Accessibility and Usability for Physically Handicap People, 1986 
edition. 

 
D. Federal Register Part III, Department of Justice, Office of the Attorney General, 28 CFR Part 36:  

Nondiscrimination on the Basis of Disability by Public Accommodations and in Commercial 
Facilities, Final Rule, July 26, 1991. 

 
E. Federal Register Part II, Architectural and Transportation Barriers Compliance Board, 36 CFR 

Part 1191:  Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 
Facilities; Amendment to Final Guidelines, September 6, 1991. 

 
1.03 DEFINITIONS: 

 
A. Terms: 

1. Braille:  Grade 2 Braille including 189 part-word or whole word  contractions in addition 
to Grade 1 Braille 63 characters.  Tactile is required whenever braille is required; see 
SYSTEM DESCRIPTION Article below. 

2. Non-tactile:  Letters and numbers on signs with width-to-height ratio between 3:5 and 1:1 and 
stroke width ratio between 1:5 and 1:10 using upper case "X" to calculate ratios.  Use 
typestyles with medium weight; upper and lower case lettering is permitted; serif typestyles 
are permitted.  See SYSTEM DESCRIPTION Article below. 

3. Symbols:  Symbol itself is not required to be tactile but equivalent verbal description is 
required both in tactile letters and braille. 

4. Tactile:  1/32" raised capital letters without serifs at least 5/8" height and not more than 2" 
height based on upper case "X".  Braille is required whenever tactile is required; see 
SYSTEM DESCRIPTION Article below. 
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1.04 SYSTEM DESCRIPTION: 
 

A. Signage under this section is intended to include items for identification, direction, control, and 
information of building where installed as complete integrated system from a single 
manufacturer. 

 
B. ADA design requirements: 

1. Signage requiring tactile graphics: 
a. Wall mounted signs designating permanent rooms and spaces such as, room numbers and 

restroom, department, office, and fire exit identifications. 
b. Individually applied characters are prohibited. 

2. Signage not requiring tactile graphics but require compliance to other ADA requirements:  
All other signs providing direction to or information about function of space such as, 
directional signs (signs with arrow), informational signs (operating hours, policies, etc.), 
regulatory signs (no smoking, do not enter), and ceiling and projected wall mount signs. 

3. Excluded signage: 
a. Exterior signs. 
b. Temporary signs include personnel signs and tenant identification; suite numbers are not 

considered temporary. 
 

C. ADA performance requirements: 
1. Tactile graphics signs mounting requirements: 

a. Single doors:  Mount 60" to sign centerline above finish floor and on wall adjacent to 
latch side of door. 

b. Openings:  Mount 60" to sign centerline above finish floor adjacent opening. 
c. No wall space adjacent latch side of door, opening, or double doors:  Mount 60" to sign 

centerline above finish floor on nearest adjacent wall. 
 
1.05 SUBMITTALS: 

 
A. Product data: 

1. Manufacturer's signed statement regarding compliance with QUALITY ASSURANCE 
Article.  

2. Manufacturer's product literature indicating units and designs selected. 
3. Evidence of manufacturer's computerized data retrieval program for tracking of Project for 

sign typography, message strip requirements and other pertinent data from schedule input to 
final computerized typography on finished product. 

 
B. Shop drawings: 

1. Indicate materials, sizes, configurations, and applicable substrate mountings.  
2. Typography sample for message strips and headers copy. 
3. Artwork for special graphics and headers. 
4. Signage schedule complete with location of each sign and required copy; include floor plans. 

 
C. Samples:  Full size samples for holder, insert, and copy in colors specified.  Provide sample in 

small size sign.  Samples will not be returned for use in Project.   
 

D. Selection Samples: Where colors are not specified, submit two sets of color selection charts or 
chips. 

 
E. Contract close out: 
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1. Furnish appropriate checklist for aiding in reordering after Date of Substantial Completion.  
Maintain computer schedule program for five years for ordering new signage required by 
Owner. 

2. Maintenance data and cleaning requirements for exterior surfaces. 
 

1.06 QUALITY ASSURANCE: 
 

A. Qualifications: 
1. Manufacturer:   

a. Work required under this section from manufacturers regularly engaged in work of this 
magnitude and scope for minimum of five years. 

b. Maintain computer link between schedule input and computerized typography 
production. 

 
1.07 DELIVERY, STORAGE, AND HANDLING: 

 
A. Acceptance at site:  Coordinate delivery of work to Project site under this section for immediate 

installation. 
 
1.08 SEQUENCING AND SCHEDULING: 

 
A. Schedule system installation after related finishes have been completed. 

 
 
PART 2 - PRODUCTS: 
 
2.01 MANUFACTURED UNITS: 

 
A. Acceptable manufacturers: 

1. APCO, IM System; 388 Grant Street SE; Atlanta, Georgia 30312; 404.688.9000. 
2. Creative Impressions; 4708 South Old Peachtree Road; Building 500, Suite B, Norcross, 

Georgia 30071; 770.582.9936. 
3. ASI Signage Innovations, 8181 Jetstar Drive, Suite 100, Irving, Texas 75063; (214) 352- 

9140 telephone; (800) ASI-SPEC [274-7732]. 
 

B. Section 01 6000-Product Requirements:  Product selection procedures:  Substitutions:  Permitted. 
 

C. Provide the following assemblies; locate where indicated in SCHEDULES Article: 
1. Interior sign system:  Combination of IM System components, consisting of holder unit 

mounted to substrate and insert panels secured to holder providing graphic and visual 
information. 

2. Informer:  Combination of holder unit mounted to substrate and insert panel allowing use of 
panel as emergency plan secured to holder. 

 
D. Design units with selected components below.   

 
2.02 COMPONENTS: 

 
A. Holder: 

1. Material:  Integrally colored injection molded high impact UV resistant, colorfast, plastic 
alloy complete with mounting system; ready for insert installation. 

2. Corners: 
a. Square corners. 
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3. Edge detail:  Bevel edge. 
4. Mounting: 

a. Surface:  Wall or vertical surface.  
b. Fastening:  VTM. 

5. Size:  8" x 8" 
6. Color:  Selected by Architect from manufacturer's standard colors. 

 
B. Insert: 

1. Non-tactile signs:  Integrally colored injection molded high impact plastic with computer 
generated photographic silkscreen process surface printing chemically bonded to self-aligning 
reveal insert material; insert corner same type as holder. 

2. ADA tactile signs:  1/32" thickness computer generated photo-etched rubberized surface 
material chemically bonded to self-aligning reveal insert material; insert corner same type as 
holder; silkscreen colors surface applied. 

3. Mounting:  PL. 
4. Size:  8" x 8" 
5. Color:  Selected by Architect from manufacturer's standard colors. 

 
C. Graphics: 

1. Type sizes:  Selected from manufacturer's standard sizes for particular units; meet ADA 
requirements for letter proportions and sizes where tactile units are used. 

2. Type style:  HM. 
3. Furnish Grade 2 Braille characters for tactile signs; same text as letter designations and 

symbol translation indicated in DEFINITIONS Article. 
4. Type code:  Combination. 
5. Imprint colors:  Selected by Architect from manufacturer's standard 40 non-glare screening 

ink colors per unit; color contrast background colors in accord with ADA requirements. 
 
2.03 INFORMER SERIES: 

 
A. Emergency plan: 

1. Manufacturer's standard 12" by 12" square holders with vinyl tape mounting. 
2. Window insert cover with standard header and blank base with ready for insertion of Owner 

supplied photocopied floor map; attach to holder with rigid plastic fastener allowing removal 
with manufacturer's special tool. 

3. Lettering: 
a. EMERGENCY PLAN transfer type self-lettering sheets especially manufactured for this 

system, complete with burnishing stylus for transferring lettering and symbols to Owner 
supplied photocopied floor map. 

b. Description:  Red type fire evacuation symbols, black type legends, and blue type routes 
on sheets. 

c. Type code:  Combination. 
 
2.04 FABRICATION: 

 
A. Shop assembly: 

1. Fabricate units to configurations indicated on reviewed shop drawings.  Internally reinforce 
units in accord with reviewed shop drawings. 

2. Provide copy on inserts, headers or bases, and covers required on reviewed shop drawings 
and in accord with ADA requirements. 

3. Wrap each individual unit with polyethylene. 
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PART 3 - EXECUTION: 
 
3.01 EXAMINATION: 

 
A. Verification of conditions:   

1. Examine areas to receive signage; notify Architect in writing of unacceptable substrate. 
2. Beginning work indicates acceptance of substrate.  Subsequent modifications to substrate or 

signage becomes this section's complete responsibility. 
 
3.02 INSTALLATION: 

 
A. Room signage and emergency plan holders: 

1. Install signage holders in locations with mounting types indicated in accord with reviewed 
shop drawings.  Square, plumb, and level units. 

2. Install inserts not more than 48 hours prior to Date of Substantial Completion complete with 
correct copy in place.  Conform to ADA requirements for tactile graphics signage. 
 

3.03 CLEANING: 
 

A. Clean exposed surfaces not more than 48 hours prior to Date of Substantial Completion in accord 
with manufacturers written cleaning instructions. 

 
3.04 SCHEDULES: 

 
A. SIGN SCHEDULE:  

1. Provide one sign at each door as indicated in Door Schedule on the drawings. 
2. Text and symbols shall be as indicated below: 

 
ROOM SIGNAGE SCHEDULE 

Room 
Number Text Symbol 

Garage 
101 Office 
102 I.T. Closet 
104 Unisex S58 
105 Unisex S58 
106 Battery Storage 
111 Radio Room 
 

3.05 EMERGENCY PLAN: 
 

A. Provide five (5) emergency plan signs.  Locations shall be determined by Owner at a later date. 
 
 
 
END OF SECTION 10 1467
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SECTION 10 2800 
 

TOILET & BATH ACCESSORIES 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division-1 Specification Sections, apply to this section. 
 
1.02 SUMMARY: 

 
A. Extent of each type of toilet accessory is indicated on drawings schedules. 

 
B. Types of toilet accessories required include the following: 

1. Grab bars. 
2. Mop and broom holders. 
3. Toilet paper dispensers. 
4. Robe hooks. 

 
C. Related Sections: 

1. Section 04 2000 - Unit Masonry Assemblies. 
2. Section 06 1000 – Rough Carpentry. 
3. Section 07 9200 – Joint Sealants. 
4. Section 09 3013 – Tile. 
5. Section 10 2113 – Toilet Compartments. 
6. Section 10 2813 – Mirror Units. 

 
1.03 QUALITY ASSURANCE: 

 
A. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be set in concrete or 

built into masonry; coordinate delivery with other work to avoid delay. 
 

B. Accessory Locations:  Coordinate accessory locations, installation and sequencing with other 
work to avoid interference and to assure proper installation operation, adjustment, cleaning and 
servicing of accessory units. 

 
C. Single-Source Responsibility:  Provide products of same manufacturer for each type of accessory 

unit and for units exposed in same areas. 
 
1.04 SUBMITTALS: 

 
A. Product Data:  Submit manufacturer’s technical data for each toilet accessory item specified, 

including details of construction relative to materials, dimensions, gauges, profiles, method of 
mounting, specified options and finishes. 

 
B. Setting Drawings:  Where cutouts are required in other work, provide templates, substrate 

preparation instructions, and directions for preparing cutouts and for installation of anchorage 
devices. 
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PART 2 - PRODUCTS: 
 
2.01 ACCEPTABLE MANUFACTURERS: 

 
A. Manufacturer:  Subject to compliance with requirements, provide toilet accessories by one of the 

following: 
1. American Specialties, Inc. 
2. Bobrick Washroom Equipment, Inc. 
3. Bradley Corporation. 

 
B. Section 01600-Product Requirements:  Product selection procedures:  Substitutions:  Not 

Permitted. 
 
2.02 MATERIALS GENERAL: 

 
A. Stainless Steel:  AISI Type 302/304, with polished No. 4 finish, 22-gauge minimum thickness, 

unless otherwise indicated. 
 

B. Brass:  Leaded and unleaded, flat products, ASTM-B-19; rods, shapes, forgings, and flat products 
with finished edges, ASTM B 16, Castings, ASTM B 30. 

 
C. Galvanized Steel Sheet:  ASTM A 527, G60. 

 
D. Chromium Plating:   Nickel and chromium electro-deposited on base metal, ASTM B 456, Type 

SC 2. 
 

E. Galvanized Steel Mounting Devices:  ASTM A 156, hot-dip galvanized after fabrication. 
 

F. Fasteners:  Screws, bolts, and other devices of same material as accessory unit or of galvanized 
steel where concealed. 

 
G. Keys:  Unless otherwise indicated, provide universal keys for access to toilet accessory units 

requiring internal access for servicing, re-supply, etc.  Provide a minimum of six (6) keys to the 
Owner’s representative and obtain receipt. 

 
2.03 FABRICATION: 

 
A. General:  Stamped names or labels on exposed faces of toilet accessory units are not permitted, 

except where otherwise indicated, unobtrusive labels on surfaces not exposed to view are 
acceptable.  

 
2.04 ACCESSORIES SCHEDULE: 

 ASI Bobrick Bradley 

A. Toilet Tissue Dispenser 0715 B265 5224 

B. Paper Towel Dispenser 0210 B-262 250-15 

C. Wall-Mounted Soap Dispenser 0345 B-2112 6542 

D. Grab Bars 3800 Series B-6806 Series 812 Series 
1. Furnish and install grab bars in accordance with the configurations shown on the drawings. 
2. Stainless steel type:  Wall thickness not less than 18 gauge. 
3. Mounting:  Concealed, manufacturer’s standard flanges and anchorages. 
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4. Clearance:  1-1/2” clearance between wall surface and inside face of bar 
5. Gripping Surfaces:  Manufacturer’s standard non-slip texture. 
6. Medium Duty Size:  Outside diameter of 1-1/2”. 

 
 

PART 3 - EXECUTION: 
 
3.01 INSTALLATION: 

 
A. Install toilet accessory units in accordance with manufacturer’s instructions, using fasteners 

which are appropriate to substrate and recommended by manufacturer of unit.  Install units plumb 
and level, firmly anchored in locations and at heights indicated. 

 
3.02 ADJUSTING AND CLEANING:   

 
A. Adjust toilet accessories for proper operation and verify that mechanisms function smoothly.  

Replace damaged or defective items. 
 

B. Clean and polish all exposed surfaces after removing labels and protective coatings. 
 
 
 
END OF SECTION 10 2800
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SECTION 10 2813 
 

MIRROR UNITS 
 
 
PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division-1 Specification Sections, apply to this section. 
 
1.02 DESCRIPTION OF WORK: 

 
A. Extent of mirror units is indicated on drawings. 

 
B. Types of mirror units required include the following: 

1. Stainless steel framed mirrors. 
2. Frameless mirrors. 

 
C. Related Sections: 

1. Section 06 1000– Rough Carpentry. 
2. Section 09 3013– Ceramic Tile. 
3. Section 10 2800 – Toilet & Bath Accessories. 

 
1.03 QUALITY ASSURANCE: 

 
A.  accessory unit and for units exposed in same areas. 

 
1.04 SUBMITTALS: 

 
A. Product Data:  Submit manufacturer’s technical data, detail drawings and installation instructions 

for mirror units. 
 
1.05 SPECIFIED PRODUCT WARRANTY:   

 
A. Provide manufacturer’s written 15 year warranty against silver spoilage of mirrors, agreeing to 

replace any mirrors which develop visible defects within warranty period. 
 
PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS: 

 
A. Stainless steel framed mirrors: 

1. American Specialties, Inc. 
2. Bobrick Washroom Equipment, Inc. 
3. Bradley Corporation. 

 
B. Section 01 6000-Product Requirements:  Product selection procedures:  Substitutions:  Permitted. 
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2.02 STAINLESS STEEL FRAMED MIRRORS: 
 

A. Mirror Glass:  1/4” thick, first quality plate glass, triple silvered, electro-copper plated with baked 
enamel backing.  All edges protected by plastic filler strips, back protected by 1/8” (3mm) thick 
polyethylene padding. 

 
B. Stainless Steel Frame:  Type 304, 18 gauge with bright annealed finish. 

 
C. Galvanized Steel Sheet:  ASTM A 527, G60, 20 gauge. 

 
D. Galvanized Steel Mounting Devices:  ASTM A 156, hot-dip galvanized after fabrication. 

 
2.03 MIRROR UNITS: 

 
A. Angle-Framed Mirror:  

1. American Specialties, Inc.  Model No. 0600 Series. 
2. Bobrick, Model No. B-290 Series. 
3. Bradley, Model No. 780 Series. 

 
B. Mirror Sizes:  As indicated on Drawings. 

 
 
PART 3 - EXECUTION 
 
3.01 EXAMINATION: 

 
A. Verify that openings for mirrored glazing are correctly sized and within tolerance. 

 
B. Verify that surfaces of mirror frames or recesses are clean, free of obstructions, and ready for 

installation of mirrors. 
 
3.02 PREPARATION: 

 
A. Clean contact surfaces with solvent and wipe dry. 

 
B. Seal porous mirror frames or recesses with substrate compatible primer or sealer. Prime surfaces 

scheduled to receive sealant. 
 

C. Prepare installation in accordance with ASTM C1193 for solvent release sealants and install 
sealant in accordance with manufacturer's instructions. 

 
3.03 INSTALLATION: 

 
A. Install mirrors in accordance with GANA (TIPS) and manufacturers recommendations. 

 
B. Set mirrors plumb and level, and free of optical distortion. 

 
C. Set mirrors with edge clearance free of surrounding construction including countertops or 

backsplashes. 
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D. Frameless Mirrors: Set mirrors in proper place with adhesive, applied in accordance with 
adhesive manufacturer's instructions. 

 
3.04 CLEANING: 

 
A. Remove wet glazing materials from finish surfaces. 

 
B. Remove labels after work is complete. 

 
C. Clean mirrors and adjacent surfaces. 

 
3.05 PROTECTION: 

 
A. After installation, mark pane with an 'X' by using removable plastic tape or paste. 

 
 
 
END OF SECTION 102813
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SECTION 10 4416 
 

FIRE- PROTECTION SPECIALTIES 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division-1 Specification Sections, apply to this section. 
 
1.02 DESCRIPTION OF WORK: 

 
A. Extent of fire extinguishers, cabinets and accessories is indicated on the drawings. 

 
B. Definition: “Fire Extinguisher”, as used in this section, refers to units which can be hand-carried, 

as opposed to those which are equipped with wheels, or to fixed extinguishing systems. 
 

C. Types of products in this section include the following: 
1. Fire extinguishers. 
2. Fire extinguisher cabinets. 
3. Mounting brackets. 

 
D. Related Sections: 

1. Section 04 2000 - Unit Masonry Assemblies. 
2. Section 06 1000 – Rough Carpentry. 
3. Section 09 2216 – Non-Structural Metal Framing. 
4. Section 09 9100 – Paints & Coatings. 

 
1.03 QUALITY ASSURANCE: 

 
A. Single Source Responsibility:  Obtain products in this section from one manufacturer. 

 
B. UL-Listed Products:  Provide new portable fire extinguishers which are UL-listed and bear UL 

“Listing Mark” for type, rating, and classification of extinguisher indicated. 
 

C. FM Listed Products:  Provide new portable fire extinguishers which are approved by Factory 
Mutual Research Corporation for type, rating, and classification of extinguisher indicated and 
carry appropriate FM marking. 

 
1.04 SUBMITTALS: 

 
A. General:  Submit the following in accordance with Conditions of Contract and Division - 1 

Specification Sections. 
 

B. Product Data:  Submit product data for each type of product specified, along with manufacturer’s 
warranty.  For fire extinguisher cabinets, include roughing-in dimensions, details showing 
mounting methods, relationships of box and trim to surrounding construction, door hardware, 
cabinet type and materials, trim style and door construction, and panel style and materials.   
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1. Where color selections by Architect are required, include color charts showing full range of 
manufacturer’s standard colors and designs available. 

 
C. Samples for initial selection purposes in form of manufacturer’s color charts showing full range 

of colors available for those units with factory-applied color finishes. 
 
 
PART 2 - PRODUCTS: 
 
2.01 MANUFACTURERS: 

 
A. Manufacturers:  Subject to compliance with requirements, provide products from one of the 

following: 
1. J.L. Industries. 
2. Larsen’s Mfg. Co. 
3. Potter-Roemer, Inc.  

 
B. Section 01 6000-Product Requirements:  Product selection procedures:  Substitutions:  Not 

Permitted. 
 
2.02 FIRE EXTINGUISHERS: 

 
A. General:  Provide fire extinguishers for each extinguisher cabinet and other locations indicated, in 

colors and finishes selected by Architect from manufacturer’s standard which comply with 
requirements of governing authorities. 
1. Abbreviations indicated below to identify extinguisher types related to UL classifications and 

rating system and not, necessarily to type and amount of extinguishing material contained in 
extinguisher. 

 
B. Multi-Purpose Dry Chemical Type:  UL-rated 2-A:10:B:C, 5 lb. nominal capacity, in enameled 

steel container, for Class A, Class B, and Class C fires. 
 

C. Multi-Purpose Dry Chemical Type:  UL-rated 4-A: 80:B:C, 10 lb. nominal capacity, in enameled 
steel container with pressure indicating gauge for Class A, B and Class C fires. 

 
2.03 MOUNTING BRACKETS: 

 
A. Provide brackets designed to prevent accidental dislodgment of extinguisher, of sizes required for 

type and capacity of extinguisher indicated, in manufacturer’s standard plated finish.  
1. Provide brackets for extinguishers not located in cabinets and for those located in cabinets, 

where indicated or required. 
 

2.04 FIRE EXTINGUISHER CABINETS: 
 

A. General:  Provide fire extinguisher cabinets where indicated, of suitable size for housing fire 
extinguishers of types and capacities indicated. 

 
B. Construction:  Manufacturer’s standard enameled steel box, with trim, frame, door and hardware 

to suit cabinet type, trim style, and door style indicated.  Weld all joints and grind smooth.  Miter 
and weld perimeter door frames. 
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C. Cabinet Type:  Suitable for mounting conditions indicated, of the following types: 
1. Recessed:  Cabinet box (tub) fully recessed in walls of sufficient depth to suit style of trim 

indicated. 
 

D. Trim Style:  Fabricate trim in one piece with corners mitered, welded and ground smooth. 
 

E. Exposed Trim:  One-piece combination trim and perimeter door frame overlapping surrounding 
wall surface with exposed trim face and wall return at outer edge (backbend). 
1. Square-Edge Trim:  with 1/4” to 5/16” backbend depth. 

a. Trim Metal:  Enameled steel. 
 

F. Door Material and Construction:  Manufacturer’s standard door construction, of material 
indicated, coordinated with cabinet types and trim styles selected. 
1. Enameled Steel:  Manufacturer’s standard finish, hollow steel door construction with tubular 

stiles and rails. 
 

G. Identify fire extinguisher in cabinet with lettering spelling “FIRE EXTINGUISHER” applied to 
door.  Provide lettering to comply with requirements indicated or, if not otherwise indicated, as 
selected by Architect from manufacturer’s standard arrangements. 
1. Application Process:  Engraved or Etched. 

 
H. Identify bracket-mounted extinguishers with red letter decals spelling “FIRE EXTINGUISHER” 

applied to wall surface.  Letter size, style, and locations as selected by Architect. 
 

I. Door Style:  Manufacturer’s standard design. 
1. Bubble Type:  One-piece molded clear plastic. 

 
J. Door Hardware:  Provide manufacturer’s standard door operating hardware of proper type for 

cabinet type, trim style, and door material and style indicated.  Provide either lever handle with 
cam action latch, or door pull, exposed or concealed, and friction latch.  Provide concealed or 
continuous type hinge permitting door to open 180°. 

 
2.05 FINISHES FOR FIRE EXTINGUISHER CABINETS, GENERAL: 

 
A. Comply with NAAMM “Metal Finishes Manual” for finish designations and application 

recommendations except as otherwise indicated.  Apply finishes in factory after products are 
assembled.   

 
B. Protect mechanical finishes on exposed surfaces from damage by application of strippable, 

temporary protective covering prior to shipment. 
 
2.06 STEEL FIRE EXTINGUISHER CABINET FINISHES: 

 
A. Surface Preparation:  Solvent-clean surfaces in compliance with SSPS-SP 1 to remove dirt, oil, 

grease, and other contaminants that could impair paint bond.  Remove mill scale and rust, if 
present, from uncoated steel in compliance with SSPC-SP 5 (White Metal Blast Cleaning) or 
SSPC-SP 8 (Pickling). 
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B. Baked Enamel Finish:  Immediately after cleaning and pretreatment, apply manufacturer’s 
standard 2-coat baked enamel finish consisting of prime coat and thermosetting topcoat.  Comply 
with paint manufacturer’s instructions for application and baking to achieve a minimum dry film 
thickness of 2.0 mils. 
1. Color and Gloss:  As selected by Owner from manufacturer’s standard choices for color and 

gloss. 
a. Exterior of cabinet, except for those surfaces indicated to receive another finish. 
b. Interior of cabinet. 

 
 
PART 3 - EXECUTION: 
 
3.01 INSTALLATION: 

 
A. Install items included in this section in locations and at mounting heights indicated, or if not 

indicated, at heights to comply with applicable regulations of governing authorities. 
1. Prepare recesses in walls for fire extinguisher cabinets as required by type and size of cabinet 

and style of trim and to comply with manufacturer’s instructions. 
2. Securely fasten mounting brackets and fire extinguisher cabinets to structure, square and 

plumb, to comply with manufacturer’s instructions. 
 
 
 
END OF SECTION 10 4416 



Social Circle Public Works Fleet Facility 10 8113-1 
Project No. 2512 Bird and Pest Control 

SECTION 10 8113 
 

BIRD AND PEST CONTROL 
 
 
PART 1 - GENERAL: 
 
1.01 SYSTEM DESCRIPTION: 

 
A. Design Requirements: Select appropriate size net and fastening system as determined by site 

conditions and mounting surface. 
 
1.02 SUMMARY: 

 
A. Provide labor, materials and supervision to install bird control netting to the building structure. 

The bird netting shall stop sparrow, starlings and pigeons from roosting on the building structure. 
 

B. Related Sections: 
1. Section 04 2000 – Unit Masonry Assemblies. 
2. Division 5 – Metal Work. 
3. Section 13 3419 - Metal Building Systems. 
4. Division 26 – Electrical. 

 
1.03 QUALITY ASSURANCE: 

 
A. Obtain all technical information on products and installation from the manufacturer. 

 
B. Utilize labor or Bird-B-Gone Authorized Installers who are knowledgeable in Bird-B-Gone 

product installations. 
 

C. Installer shall visit the site to gather all information of existing site conditions. 
 

D. Single Source Responsibility: Netting and all parts / accessories of the bird netting shall be from 
one manufacturer. 

 
1.04 SUBMITTALS: 

 
A. Product Data: Submit all descriptive information from the manufacturer including catalogs, 

installation instructions and other descriptive material. 
 

B. Provide Warranty: Material and installation. 
 

C. Provide Samples: Each type of bird netting used, including proposed fastening methods and 
hardware. 

 
D. Provide statement by official indicating that they are a certified installation company. 

 
1.05 PRODUCT HANDLING: 

 
A. Protect Bird-B-Gone products from damage before, during and after the installation. 
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1.06 PROJECT CONDITIONS: 
 

A. Coordination: Furnish all anchor devices required to fasten system to and around existing 
building structure. Coordinate installation with existing conditions and within on-site tolerances. 

 
B. Visit site and field measure prior to fabrication and delivery of materials. 

 
1.07 WARRANTY: 

 
A. 3/4” bird netting shall carry a minimum 10-year guarantee against U.V. breakdown for black 

netting, 3-year guarantee for white and stone netting. 
 

B. Installation shall be guaranteed for 2 years. 
 

C. Installation shall be performed by a Certified Bird-B-Gone Authorized Installer. 
1. Proof of Certification required. 

 
 
PART 2 - PRODUCTS: 
 
2.01 ACCEPTABLE MANUFACTURER: 

 
A. Manufacturer: 

1. Bird-B-Gone, Inc.; Bird Net 2000™; 23918 Skyline; Mission Viejo, CA 92692; Tel: 800-
392-6915 or 949-472-3122; Fax: 949-472-3116. 

 
B. Section 01600-Product Requirements: Product Selection Procedures: Substitutions: Permitted. 

 
2.02 PRODUCT DESCRIPTION: 

 
A. Model Designation:  3/4” Heavy Duty 12/6 Bird Net 2000™. 

1. Color:  Black. 
 
2.03 MATERIAL: 

 
A. Material: U.V. stabilized knotted polyethylene net. Flame resistant (270°F melting point). Rot-

proof, non-conductive and stable in sub zero temperatures. 
 

B. Construction: 12/6 Bird Net 2000, comprised of 6 monofilaments, each 12/1000” thick with U.V. 
stabilizers added. Monofilaments are twisted together to produce a strong twine with 160-200 
twists per meter. 

 
C. Break Strength: ISO 1806 protocol mesh tested in excess of 40 lbs. Proof of Test Certification 

Required. 
 

D. Sizes: As required. 
 

E. Hardware: All metal hardware or products are galvanized or stainless steel. 
 
2.04 MOUNTING SYSTEMS: 
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A. Solid Steel: For corner attachments use Bird-B-Gone eye bolts with lock nuts and Bird-B-Gone 
multipurpose cable brackets with powder actuated fire-in-pins for intermediate attachments. 
 

B. Steel I-Beams: For corner attachments, use eye bolts with lock nuts. For intermediate 
attachments, use the appropriate size Bird-B-Gone girder clips. 

 
C. Sheet Metal: Use Bird-B-Gone multipurpose cable brackets with self-tapping screws for both 

corner and intermediate attachments. 
 

D. Brick, Concrete and Stone: For corner attachments, use Bird-B-Gone expanding corner net bolts. 
For intermediate attachments, use one of the following Bird-B-Gone attachments: open or closed 
net loop, net spike, split pin with anchor rivet or multipurpose cable bracket. 

 
 
PART 3 - EXECUTION: 
 
3.01 EXAMINATION: 

 
A. Examine the installation area and note any detrimental or hazardous work conditions. Notify 

contracting officer or inspector of the detrimental work conditions. 
 

B. Do not proceed with installation until conditions are corrected. 
 
3.02 SURFACE PREPARATION: 

 
A. Surface should be thoroughly cleaned and free of bird droppings, nesting materials, rust peeling 

paint or other debris. 
 

B. Remove or repair articles that may damage Bird Net 2000 after installation, including 
overhanging foliage, brush and loose parts on the structure. 

 
3.03 INSTALLATION: 

 
A. Install Bird Net 2000 as recommended by the manufacturer. Bird Net 2000 shall fit the area to be 

protected perfectly so pest birds cannot enter the protected area, and so the netting blends with the 
architecture. 

 
B. Bird Net 2000 correct mesh sizes shall be specified to ensure exclusion of the correct pest bird. 

 
C. Bird Net 2000 shall be installed tightly and securely to ensure a long-lasting installation that is 

visually hard to see. 
 
3.04 INSPECTION: 

 
A. Visually inspect Bird Net 2000 for any signs of poor installation, including loose screws, 

fasteners or un-removed debris. 
 

B. Immediately correct and repair as necessary. 
 
 
 
END OF SECTION 10 8813
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SECTION 11 1119 
 

VEHICLE LUBRICATION EQUIPMENT 
 
 
PART 1 - GENERAL: 
 
1.01 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Condi-
tions and Division 1 Specification Sections, apply to this Section. 

 
1.02 SUMMARY: 
 

A. Provide complete lubrication dispense system for servicing of vehicles in maintenance facility.  
Contractor shall coordinate and verify requirements with supplier before placement of order. 

 
B. The Contractor shall have available and in-stock replacement parts to make any repair to the 

equipment when necessary.  The Contractor shall have available factory trained mechanics able to 
perform all necessary repair work on the equipment.  

 
1.03 SUBMITTALS: 
 

A. Product Data:  For each type of product indicated. 
 
 
PART 2 - PRODUCTS: 
 
2.01 REELS: 
 

A. All lubrication, air and water reels shall be spring powered and self retracting with a minimum of 
four replaceable roller guides incorporated in a sliding hose outlet to ensure an even rewind of 
hose onto the reel.  Reel shall incorporate a single pedestal, arm design adjustable 180 degrees. 
The rewind spring shall be sealed and must allow for adjustment while the system is pressurized.  
Reel bearings shall be sealed making reels suitable for outdoor use. 

 
B. REEL BANKS (1): - Provide number of banks of reels consisting of number of reels as indicated 

on plans; reel banks shall consist of the following as applicable: 
1. Motor Oil 1 Reel Assemblies consisting of the following:  

a. Part #8078-D with 50’ of 1/2” hose, with factory supplied inlet hose kit 
b. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve.  
c. Part # 3641-3 Preset Dispense Valve which shall include LCD Digital screen. 

2. Motor Oil 2 Reel Assemblies consisting of the following:  
a. Part #8078-D with 50’ of 1/2” hose, with factory supplied inlet hose kit 
b. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve.  
c. Part # 3641-3 Preset Dispense Valve which shall include LCD Digital screen. 

3. Motor Oil 3 Reel Assemblies consisting of the following:  
a. Part #8078-D with 50’ of 1/2” hose, with factory supplied inlet hose kit 
b. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve.  
c. Part # 3641-3 Preset Dispense Valve which shall include LCD Digital screen. 

4. Hyd. Oil Reel Assembly consisting of the following:  
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a. Part #8078-D with 50’ of 1/2” hose, with factory supplied inlet hose kit   
b. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve  
c. Part # 3641-3 Preset Dispense Valve which shall include LCD Digital screen 

5. Grease Reel Assembly consisting of the following:  
a. Part #8078-T with 50’ of 3/8” hose, 6,400 lb. working pressure, HP Inlet Hose Kit 
b. Part # 884 High Pressure Inlet shut-off valve.  
c. Part # 81495 HD Grease Dispense Valve 
d. Part # 81729 3/8” Grease Z-Swivel 

6. Water Reel Assembly consisting for the following: 
a. Part #8078-F with 50’ x 3/8” ID hose with factory supplied inlet kit 
b. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve 
c. Part # BSWA321 Water Bibb 

7. Electric Reel Assembly consisting of the following: 
a. Part # 91030 50’ x 16-gauge 13 amp 

 
C. REEL BANKS: - Provide number of Air reels as indicated on plans at bay doors, Fab Area, Sheet 

Metal area, Tire Changing Area, and (1) Elec Reel in Tire Changing area, reel bank shall consist 
of the following: 

 
1. Air Reel 2 Assembly consisting of the following: 

a. Part # 8078-F with 50’ x 3/8” ID hose with factory supplied inlet kit 
b. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve 
c. Part # CC-S27-30SFA Quick Coupler 

2. Air Reel 1 Assembly consisting of the following: 
a. Part # 8078-M with 50’ x 1/2” ID hose with factory supplied inlet kit 
b. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve 
c. Part # CC-K9240 Quick Coupler 

3. Electrical Reel (For Tire Change Area)- Diesel Exhaust Fluid Reel 
a. Part # 91030 Electrical Reel (For Tire Change Area) 

4. Diesel Exhaust Fluid Reel & Nozzle 
a. Part# 8072-B Diesel Exhaust Fluid Reel (DEF) 
b. Part# 343124 Automatic Shutoff DEF Nozzle 

 
D. Reel Mounting Bracket:  Each bank of reels shall be provided with mounting  channels and 

mounting brackets needed for proper mounting to frames that will be provided by the contractor. 
Alemite 343677, and 343673, and 343672 Open Channel recommended. 

 
E. Manufacturers: 

1. Products of SKF, Lincoln, Alemite are used for the purpose of establishing a standard of 
quality and design. No substitutions allowed. 

 
2.02 PUMPS: 
 

A. Provide four (4) Oil pump assemblies; one each for Motor Oil 1, Motor Oil 2, Motor Oil 3, Hyd. 
oil.  Pumps shall have a minimum 5:1 ratio and be powered by a minimum 3" air motor that in-
corporates a "valve-in-piston" design. The air motor cylinder material is to be hard coated with 
aluminum and corrosive resistant steel. The air motor features a non-metallic poppet valve.  Pump 
shall be double-acting and include a ground-able connection as standard manufacture. Pump de-
sign (and specific model number) must have no less than ten years of proven field service.  Each 
pump assembly shall include the following: 
1. Part # 9968 RAM Series 5:1 Ratio Pump Package 
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2. Part # 7936 Regulator with Gauge 
3. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve 
4. Part # 277601-3 Thermal Relief Kit 
5. Part # 66084 Air Shut Off Valve. 
6. Part # 84945 Suction Kit 
7. Part # 325749 Wall Mount Bracket 

 
B. Provide One (1) Chassis Grease Pump:  Pump shall have a minimum 50:1 ratio and be powered 

by  a minimum 3" air motor that incorporates a "valve-in-piston" design and shall be double-
acting and include a ground-able connection as standard manufacture. Pump design (and specific 
part number) must have no less than ten years of proven field service. Pump assembly shall in-
clude the following:  

 
1. Part # 8559-B RAM 50:1 Chassis Pump for 400 lb drum. 
2. Part # 7936 Regulator 
3. Part # 884 High Pressure Inlet shut-off valve 
4. Part # CC-FFBV-50 Inlet ½” Full Flow shut-off valve 

 
C. Used Oil Pump: Provide Two (2) pumps as indicated on plans. Pumps shall be UL listed One 

Inch double diaphragm design with a free delivery of 45 gallons per minute. The pump shall be 
designed to allow maintenance and/or replacement of air valve without opening fluid section.  
The pump diaphragm shall be Hytrel material with Acetal check balls and shall have a pump 
body of aluminum construction. Each assembly shall consist of: 
 
1. Part# 8595-B (1” Diaphragm Pump Kit) 
2. Part# 343283 (Wall Mount Bracket) 
3. Part # 338564 (¾” Shut-off Valve) 
4. Part# 343274 (¾” One way check valve) 
5. Part# 343261 (Female Camlock Fitting) 
6. Part# 343262 (Male Camlock Fitting) 
7. High Level Tank Alarm that will shut off air supply to used oil pump when storage tank is in 

n overfill condition. System includes (1) one Husky Part # 007575 (To be mounted at Used 
Oil Tank). Supply electric solenoids (2) two Husky part # 007570 to be mounted adjacent to 
each used oil pump. 

8. Three (3) Part # JDI-LP5 25 Gallon Low Profile Rolling Oil Drains 
9. Three (3) Part # JDI-EK Evac adapter kit 

 
D. Manufacturers: 

1. Products of Husky, SKF, Alemite, Lincoln, John Dow Industries, are used for the purpose of 
establishing a standard of quality and design. No substitutions allowed.  
Contact: Adam Proux, A & I Sales Associates, Inc. 

   250 Butler Industrial Dr. Dallas, GA 30132  
Ph: 770-439-9200, Cell: 404-543-5438 
 

2.03 STORAGE TANKS: 
 

A. Tanks for storage of oil related products shall be UL 142, Double Wall Construction allowing 
110% secondary containment.  Tank shall be constructed of a minimum 12-gauge sheet metal and 
shall meet NFPA-30 requirements. Tank shall include lockable fill cap, mushroom vacuum vent, 
and emergency tank vents for inner tank and interstitial. Tanks shall be painted with a finish coat 
of primer and Grey Enamel paint and shall include applicable safety and product decals.  
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1. Provide Four (4) 500-gallon capacity double wall lube tanks for Motor oil 1, Motor Oil 2, 
Motor Oil 3, and Hydraulic Oil. Each Tank shall include: 
a. Part# AC500DL-110-NS (500 Gallon DW Lube Tank) 
b. Part# A1004MT (emergency vents, Qty. 2) 
c. Part# AGFCM-2 (Fill Cap, Lockable) 
d. Part# AGMV-2 (Mushroom Vent) 
e. Part# ABN-2X6 (Pipe Nipple) 
f. Part# BP-2 (2” Pipe Plug) 
g. Part# A60PU (Pick Up Tube Kit) 
 

2. Provide One (1) 750-gallon capacity double wall lube tank for used oil. Tank shall include: 
a. Part# AC750DL-110-NS (750 Gallon DW Lube Tank) 
b. Part# A1004MT (emergency vents, qty. 2) 
c. Part# AGFCM-2 (Fill Cap, Lockable) 
d. Part# AGMV-2 (Mushroom Vent) 
e. Part# ABN-2X6 (Pipe Nipple) 
f. Part# BP-2 (2” Pipe Plug) 
g. Part# A60PU (Pick Up Tube Kit) 

 
B. Manufacturers: 

1. The products of Atlantic Containment, Inc. are used for the purpose of establishing a standard 
of quality and design.  

2. Submittal of equivalent brands for review must be made 21 days prior to bid opening.  Ap-
proval by the owner shall be by written addendum only. 

 
 
PART 3 - EXECUTION: 
 
3.01 INSTALLATION: 
 

A. Install fluid dispensing equipment in accordance with manufacturers’ recommendation.  Stainless 
Steel tubing shall be provided from supply lines in shop to reels with fittings as specified. 
1. Medium pressure Stainless steel tubing for the Motor Oil, Gear Oil, and Hyd. Oil, 5/8” x .035 

with a minimum 2,000 PSI working pressure.  All connections to reels shall be made with 
approved flex hose connectors. 

2. High pressure tubing for Chassis Grease 5/8” x.089 with a minimum 5,000 psi working pres-
sure.  All connections to reels shall be made with approved flex connectors. 

 
B. Piping shall be supported at intervals not to exceed 10’0” and at each change in direction, hori-

zontal or vertical with uni-strut and pipe hangers.  
 

C. Brackets shall be provided for reel banks to be mounted to contractor provided reel support struc-
tures. 

 
D. Piping shall be installed in a workmanlike manner, with lines running parallel in relation to one 

another as well as parallel or perpendicular to the main building lines.  Piping installation must be 
coordinated with the installation of plumbing, fire protection, mechanical and electrical systems.  

 
 
 
END OF SECTION 11 1119 
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SECTION 13 3419 
 

METAL BUILDING SYSTEMS 
 
 
PART 1 - GENERAL: 
 
1.01 SUMMARY: 

 
A. Section Includes: 

1. Metal Framing Components. 
2. Metal Wall Panels and Trim. 
3. Metal Roof Panels and Trim. 
4. Metal Building Accessories. 

 
B. Related Sections: 

1. Section 03 3000 – Cast-In-Place Concrete. 
2. Section 04 2000 – Unit Masonry Assemblies. 
3. Section 06 1000 - Rough Carpentry. 
4. Section 05 5000 – Metal Fabrications. 
5. Section 07 2100 – Thermal Insulation. 
6. Section 07 6200 – Sheet Metal Flashing & Trim. 
7. Section 07 9200 – Joint Sealants. 
8. Section 08 1113 – Hollow Metal Doors & Frames. 
9. Section 08 4113 - Aluminum Storefront. 
10. Section 08 3323 – Overhead Coiling Doors. 
11. Section 09 2216 – Non-Structural Metal Framing. 
12. Section 09 5000 – Acoustical Panel Ceilings. 
13. Section 09 9100 – Paints & Coatings. 
14. Section 10 8113 - Bird and Pest Control. 
15. Division 23 0000 – Mechanical. 
16. Division 26 0000 – Electrical. 

 
1.02 REFERENCES: 
 

A. AISC - American Institute of Steel Construction. 
B. AISI - American Iron and Steel Institute. 
C. AWS - American Welding Society. 
D. ASTM A 36 - Standard Specification for Carbon Structural Steel. 
E. ASTM A 529 - Standard Specification for High-Strength Carbon-Manganese Steel of Structural 

Quality. 
F. ASTM A 572 - Standard Specification for High-Strength Low-Alloy Columbium-Vanadium 

Structural Steel. 
G. ASTM A 792 - Standard Specification for Steel Sheet, 55 Percent Aluminum-Zinc Alloy-Coated 

by the Hot-Dip Process. 
H. ASTM A 992 - Standard Specification for Structural Steel Shapes. 
I. ASTM A 1011 - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and 
Ultra-High Strength. 

J. ASTM E 283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior 
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen. 
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K. ASTM E 331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, 
Doors, and Curtain Walls by Uniform Static Air Pressure Difference. 

L. MBMA - Metal Building Manufacturer's Association. 
M. IAS - International Accreditation Service. 
N. LGSI - Light Gauge Steel Institute. 
O. UL 580 – Underwriters Laboratories – Tests for Uplift Resistance of Roof Assemblies. 

 
1.03 DEFINITIONS: 
 

A. Traditional Metal Building System: A building system that will use either continuous or simple 
span "Z" purlins for support of the roof covering material. 

B. Gable Symmetrical: A continuous frame building with the ridge in the center of the building, 
consisting of tapered or straight columns and tapered or straight rafters.  The sidewall girts may 
be continuous (by-passing the columns) or simple span (flush in the column line).  The rafters 
may or may not have interior columns. 

C. Lean-to (LT): A building extension, which does not contain a ridge, but consists of one 
continuous slope from side to side.  These units usually have the same roof slope and girt design 
as the building to which they are attached. 

D. Roof slope: Pitch expressed as inches of rise for each 12" of horizontal run. 
E. Building Width: Measured from outside to outside of sidewall secondary structural member 

(girt). 
F. Building Eave Height: A nominal dimension measured from the finished floor to top flange of 

eave strut. 
G. Building Length: Measured from outside to outside of endwall secondary structural member. 
H. Acrylic-Coated Galvalume: Galvalume with a light acrylic coating such as Galvalume Plus by 

Bethlehem, Acrylume by National or Galvalume Plus by U.S. Steel.  This coating eliminates the 
need for roll-forming oil and reduces the incidence of field marking by handling or foot traffic. 

I. Auxiliary Loads: Dynamic loads induced by cranes, conveyors, or other material handling 
systems. 

J. Collateral Loads: The weight of any non-moving equipment or material, such as ceilings, 
electrical or mechanical equipment, sprinkler systems, plumbing, or ceilings. 

K. Dead Load: The actual weight of the building system (as provided by Metallic Building 
Company) supported by a given member. 

L. Floor Live Loads: Loads induced on a floor system by occupants of a building and their furniture, 
equipment, etc. 

M. Roof Live Loads: Loads produced by maintenance activities, rain, erection activities, and other 
movable or moving loads but not including wind, snow, seismic, crane, or dead loads. 

N. Roof Snow Loads: Gravity load induced by the weight of snow or ice on the roof, assumed to act 
on the horizontal projection of the roof. 

O. Seismic Loads: Loads acting in any direction on a structural system due to the action of an 
earthquake. 

P. Wind Loads: The loads on a structure induced by the forces of wind blowing from any horizontal 
direction. 

 
1.04 DESIGN REQUIREMENTS: 
 

A. General: 
1. The building manufacturer will use standards, specifications, recommendations, findings 

and/or interpretations of professionally recognized groups such as AISC, IAS, AISI,  AWS, 
ASTM, MBMA, Federal Specifications, and unpublished research by MBMA as the basis for 
establishing design, drafting, fabrication, and quality criteria, practices, and tolerances.  The 
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Manufacturer's design, drafting, fabrication and quality criteria, practices, and tolerances shall 
govern, unless specifically countermanded by the contract documents. 

2. Design structural mill sections and welded up plate sections in accordance with the 13th 
edition of AISC's "Specification for the Design, Fabrication and Erection of Structural Steel 
for Buildings", ASD method or LRFD method. 

3. Cold-Formed steel structural members and panels will generally be designed in accordance 
with "Specifications for the Design of Cold-Formed Steel Structural Members", 2001 Edition 
with 2004 Supplement. 

 
B. Design Loads:   

1. Specify design loads and set forth in the contract in accordance with the manufacturer's 
standard design practices.  Design loads may include dead load, roof live loads, wind loads, 
seismic loads, collateral loads, auxiliary loads, floor live loads and/or other applied or 
specified loads. 

2. Refer to Structural Drawings for Design Loads and importance factors which apply to this 
project. 

 
1.05 SUBMITTALS: 
 

A. Submit under provisions of Section 01 3300. 
 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation methods. 

 
C. Shop Drawings:  Provide complete erection drawings for the proper identification and assembly 

of all building components.  Drawings will show anchor bolt settings, transverse cross-sections, 
sidewall, endwall and roof framing, flashing and sheeting, and accessory installation details. 

 
D. Selection Samples:  For each finish product specified, two complete sets of color chips 

representing manufacturer's full range of available colors and patterns. 
 

E. Verification Samples:  For each finish product specified, two samples, representing actual 
product, color, and patterns. 

 
F. Certifications:  Shop drawings and design analysis shall bear the seal of a registered professional 

engineer.  Design analysis shall be on file and furnished by manufacturer. 
 

G. Bill of Materials:  Bills of material shall be furnished and shall include item weights. 
 

H. Welder's Certifications:  Certification of welder qualifications shall be furnished as specified by 
the Project Engineer. 

 
1.06 QUALITY ASSURANCE: 

A. Perform the work in accordance with the MBMA Metal Building Systems Manual. 

B. Manufacturer / Fabricator Qualifications: All primary products specified in the section will be 
supplied by a single manufacturer / fabricator with a minimum of 10 years experience. 
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1. Accredited by the International Accreditation Service (IAS) under the AC472 Metal Building 
Accreditation Standard, Parts A, B and C. 

2. Member of the Metal Building Manufacturers Association (MBMA). 

C. Erector Qualifications:  All products listed in this section are to be installed by a single installer 
with a minimum of five (5) years demonstrated experience in installing products of the same type 
and scope as specified. 

D. Design: Standard drawings and design analysis must bear the seal of a registered professional 
engineer.  Design analysis must be on file and furnished by manufacturer. 

 
1.07 DELIVERY, STORAGE, AND HANDLING: 
 

A. Store products in manufacturer's unopened packaging until ready for installation.  Long term 
storage is NOT recommended. 

 
B. Store and dispose of hazardous materials, and materials contaminated by hazardous materials, in 

accordance with requirements of local authorities having jurisdiction. 
 
1.08 PROJECT CONDITIONS: 
 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under environmental 
conditions outside manufacturer's absolute limits. 

 
1.09 WARRANTY: 
 

A. At project closeout, provide to Owner or Owner’s Representative an executed copy of the 
manufacturer's standard limited warranty against manufacturing defect, outlining its terms, 
conditions, and exclusions from coverage. 
1. Furnish manufacturer’s 20-year warranty providing coverage against flaking, chipping, 

cracking, fading or delamination of Kynar 500 or Hylar 500 panel finish. 
2. Provide manufacturer’s 20-year Standard III warranty providing coverage against water 

leakage through standing seam metal roof panels.  Include required inspections for warranty. 
 
 
PART 2 - PRODUCTS: 
 
2.01 MANUFACTURERS: 
 

A. Acceptable Manufacturer (Basis of Design): Ascent Buildings, LLC, 214 Fountainhead Road 
Portland, TN 37148; 888-507-9568; www.ascentbuildings.net 

 
B. Other Acceptable Manufacturers:  Subject to compliance with Contract Documents requirements, 

products of one of the following are acceptable:  
1. American Buildings Company, 1150 Docks Road, Eufaula, AL 36027. 
2. AIM Metals, LLC., 1724 Northside Industrial Boulevard, Columbus, GA  31094, 706-660-

1877. 
3. Butler Manufacturing, PO Box 419917, Kansas City, Missouri 64141, 816-968-3000. 
4. Ceco Building Systems, P.O. Box 6500 (39703), 3539 Bluecutt Road (39705), Columbus, 

MS, 800-474-2326. 

http://www.ascentbuildings.net/
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5. Gulf States Manufacturers, P.O. Box 1128, Starkville, MS 39760, 662-323-8021. 
6. MBCI, 2280 Monier Avenue, Lithia Springs, GA 30122, 877-512-6224.  
7. Metallic Building Co., 7301 Fairview; Houston, TX 77041, 866-800-6353. 
8. Nucor Building Systems, 200 Whetstone Road, Swansea, SC, 803-568-2100. 
9. Schulte Building Systems, 3387 Davey Allison Boulevard, Hueytown, AL 35023, 205-744-

1561. 
10. Varco Pruden Buildings, 3200 Players Club Circle, Memphis, TN 38125, 901-748-8000. 
11. Vulcan Steel Structures, Inc., 500 Vulcan Parkway, Adel, GA 31620, 800-258-3369. 

 
C. Section 01600-Product Requirements:  Product selection procedures:  Substitutions:  Not 

Permitted. 
 
2.02 MATERIALS: 
 

A. Primary Framing Steel: 
1. Steel for hot rolled shapes must conform to the requirements of ASTM Specifications A 36 or 

A 992, with minimum yield of 36 or 50 ksi. 
2. Steel for built-up sections must conform to the requirements of ASTM A 1011, A 529, A 572 

or A 36 as applicable, with minimum yield of 42, 46, 50, or 55 ksi as indicated by the design 
requirements. 

3. Steel for cold-formed endwall “C” sections must conform to the requirements of ASTM 
A1011 Grade 55, or ASTM A653 Grade 50 with a minimum yield strength of 55 ksi. 

4. X-bracing as required by the purchase order will conform to ASTM A 36 for rod and angle 
bracing or ASTM A 475 for cable bracing. 

 
B. Secondary Framing Steel: 

1. Steel used to form purlins, girts and eave struts must meet the requirements of ASTM A 1011 
Grade 55, or ASTM A 653 Grade 50 with a minimum yield of 55 ksi. 

2. Design Thicknesses - Unless otherwise noted in these specifications, the following Design 
Thicknesses shall be used: 
a. Gauge: 16 - 0.059 Inches (1.50 mm). 
b. Gauge: 14 - 0.070 Inches (1.78 mm). 
c. Gauge: 13 - 0.085 Inches (2.16 mm). 
d. Gauge: 12 - 0.105 Inches (2.67 mm). 

 
C. Panels: 

1. UL-580 Class 90, roll-formed acrylic coated Galvalume or pre-painted Galvalume. 
2. Standing Seam Panels must have: 

a. (For US and Export) 50 percent minimum aluminum-zinc alloy- coating and conform to 
ASTM A 792 with a minimum yield of 50 ksi. 

3. Finish: Fluoropon coating produced with either Kynar 500 or Hylar 5000 resins carrying a 20 
year warranty. 

4. Through-fastened panels must have: 
a. (For US and Export) 50 percent minimum aluminum-zinc alloy- coating and conform to 

ASTM A 792 with a minimum yield of 50 ksi. 
5. Design Thicknesses -  Unless otherwise noted in these specifications, the following Design 

Thicknesses shall be used: 
a. Gauge: 29 - 0.0133 Inches (0.338 mm). 
b. Gauge: 26 - 0.0181 Inches (0.460 mm). 
c. Gauge: 24 - 0.0223 Inches (0.566 mm). 
d. Gauge: 22 - 0.0286 Inches (0.726 mm). 
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D. Fasteners: 

1. Eave: #12-14 x 1 1/4 inch (32mm) long life self-drilling with sealing washer. 
2. Endlaps: #12-14 x 1 1/4 inch (32mm) long life self-drilling with sealing washer. 
3. Ridge: 1/4 -14 x 7/8 inch (22mm) Lap Tek long life self-drilling with sealing washer. 
4. Clips to Purlin: 1/4-14 x 1 1/4 inch (32mm) Tek 2 long life self-drilling with Hex Washer 

Head and 5/8 inch (15mm) O.D. washer. 
5. Long Life fasteners are used as a standard for all standing seam panels and on any through-

fastened panel application for which a product warranty is desired. 
 

E. Clips: 
1. All clips must have factory-applied mastic and designed so that movement between the panel 

and the clip does not occur. 
2. Low or High Fixed clips; shall be either 3 3/8 inches (86mm) or 4 3/8 inches (111mm) in 

height. Used for applications where only a moderate amount of thermal expansion and 
contraction in the roof panel is expected. 

 
F. Sealant and Closures: 

1. Sidelaps: Factory applied, hot melt, foamable mastic - Q41A. 
2. Endlaps, Eave, Ridge Assembly, and Gable Flashings: Field applied 100% solids butyl-based 

elastomeric tape sealant, furnished in roll form or pre-cut to length. 
3. Outside Closures: Manufactured from the same materials as the roof panels. 
4. Inside Closures: 18-gauge Galvalume or galvanized coated metal. 

 
2.03 PRIMARY FRAMING: 
 

A. Rigid Frames: Fabricated as welded built-up "I" sections or hot-rolled sections.  Columns and 
rafters may be either uniform depth or tapered. 
1. Frame Design: Gable Symmetrical. 
2. Frame Type: Clear Span (Truck Storage, Garage & Containment/Herbicide) 
3. Frame Type: Modular Span (Customer Service & Warehouse).   

 
B. Endwall Frames / Roof Beams: Fabricated as mill-rolled sections, or built-up "I" sections 

depending on design requirements.  Fabricate endwall columns of cold-formed "C" sections, mill-
rolled sections, or built-up "I" sections depending on design requirements. 
 

C. Interior Columns: Columns supporting rafters of mainframes shall be of the following cross-
section type(s): 
1. “I’-shaped or Round. 

 
D. Finish: Red Oxide Primer, Gray Primer, or galvanized (pre-coated galvanized cold form, hot-

dipped otherwise). 
 

E. Field Bolted Connections: All field bolted connections shall be designed and detailed in 
accordance with AISC Design Guides 4 and 16 as applicable. 

 
2.04 SECONDARY FRAMING: 
 

A. Roof Zee Purlins: 
1. Horizontal structural members which support roof coverings. 
2. Depth:  As required by design, 12 inches (305 mm) minimum. 
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3. Thickness:  As required by design, 16 gauge (0.056 inch (1.424 mm) minimum uncoated 
thickness). 

4. Finish:  Gray shop coat.  Shop coat only intended to provide temporary protection during 
transportation and erection. 

 
B. Wall Zee Girts: 

1. Horizontal structural members that support vertical panels. 
2. Depth:  As required by design, 8 inches (216 mm) minimum. 
3. Gauge:  As required by design, 16 gauge (0.056 inch (1.424 mm) minimum uncoated 

thickness). 
4. Finish:  Gray shop coat.  Shop coat only intended to provide temporary protection during 

transportation and erection. 
 

C. Spandrel Beams:  ASTM A 36/A 36M or ASTM A 992/A 992M wide flange shapes, minimum 
yield 50 ksi for support of wall systems provided by Others, as required by design. 

 
D. Eave Struts: Unequal flange, cold-formed "C" sections or LBS purlins. 

1. Depth:  As required by design. 
a. Design Thicknesses - As required by design. 

2. Length: To match bay length as shown on Contract Drawings. 
3. Finish: Gray shop coat. 

 
E. Base Framing: Base members to which the base of the wall covering may be attached to the 

perimeter of the slab.  Secured to the concrete slab with mechanical anchors. 
1. Base channel. 

a. With flashing. 
2. Finish: Gray shop coat. 

 
2.05 ROOF PANELS: 
 

A. Double-Lok Panel: A mechanically seamed trapezoidal standing seam roof panel with concealed 
clips.  Installed directly over purlins.  Tested in accordance with ASTM # 283 and E 331 for air 
infiltration, water penetration and wind uplift. 
1. Gauge: 24. 
2. Dimensions: 24 inches (610mm) wide by 3 inches (76mm) high. 
3. Clips: High Floating. 
4. Finish: As specified in Article PANEL FINISH. 

 
2.06 WALL PANELS: 
 

A. AVP Panel: Wall panel with 1-1/4 inch (32mm) ribs at 12 inches (305mm) on center with semi-
concealed fasteners. 
1. Gauge: 24. 
2. Dimensions: 36 inches (915mm) wide by 1-1/8 inch (29mm) high. 
3. Finish: As specified in Article PANEL FINISH. 

 
2.07 ACCESSORIES:  
 

A. Canopies: Overhanging or projecting roof structures off the sidewall or endwall with the extreme 
end usually unsupported.  For aesthetic application or to cover entrance or walkway. 
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B. Framed Openings: Used to frame out doors, windows, louvers, and any other openings.  Refers to 
the framing members and flashing which surround an opening and includes jambs, header and or 
sill, trim, and fasteners. 

 
C. Liner Panels: 

1. PBU Panels: 
a. Gauge:  24. 
b. Dimensions:  36 inches (305mm) wide by ¾ inch (25mm) high.  
c. Finish:  As specified in Article PANEL FINISH. 
 

D. Soffit and Ceiling Panels: 
1. Artisan Panels: 

a. Gauge: 24. 
b. Dimensions: 12 inches (305mm) wide by 1 inch (25mm) high. 
c. Surface: Smooth. 
d. Finish: As specified in Article PANEL FINISH. 

 
E. Pipe Flashings: Aluminum base with EPDM boot.  The base flange must bend to form a seal with 

surface irregularities or roof pitch. 
 

F. Trim: 
1. Eave Trim Type:  Standard sculptured eave trim. 
2. Base Trim Type:  Base Flash. 
3. Other Trim Types: 

a. Rake Trim. 
b. Angle Trim. 
c. Corner Trim. 
d. Inside Corner Trim. 
e. Starter Trim. 
f. Head Trim. 
g. Jamb Trim. 
h. Roof Conversion Trim. 
i. Ridge Flashing, 
j. Floating Peak Box. 
k. Sculptured Rake End. 
l. Downspout – Straight 
m. Downspout – 45 Elbow. 
n. Downspout Straps. 
o. Sculptured Gutter Ends. 
p. High Side Flashing. 

 
2.08 PANEL FINISHES: 
 

A. Roof Panel:  Architectural Signature Series 300 - Kynar 500 / Hylar 5000 Coating. 
1. Color:  Color to be selected by Architect from manufacturer’s full range of colors. 

 
B. Wall Panel:  Architectural Signature Series 300 - Kynar 500 / Hylar 5000 Coating. 

1. Color:  Color to be selected by Architect from manufacturer’s full range of colors. 
 

C. Liner Panel:  Architectural Signature Series 300 - Kynar 500 / Hylar 5000 Coating. 
1. Color:  Color to be selected by Architect from manufacturer’s full range of colors. 
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D. Soffit and Ceiling Panel:  Architectural Signature Series 300 - Kynar 500 / Hylar 5000 Coating. 

1. Color:  Color to be selected by Architect from manufacturer’s full range of colors. 
 
2.09 FABRICATION: 
 

A. General: 
1. Shop fabricate all framing members for field bolted assembly.  The surfaces of the bolted 

connections must be smooth and free from burrs or distortions. 
2. Shop connections must conform to the manufacturer's standard design practices as defined in 

this section.  Certification of welder qualifications will be furnished when required and 
specified in advance. 

3. All framing members must carry an identifying mark. 
 

B. Primary Framing: 
1. Plates, Stiffeners and Related Members.:  Factory weld base plates, splice plates, cap plates, 

and stiffeners into place on the structural members. 
2. Bolt Holes and Related Machining: Shop fabricate base plates, splices and flanges to include 

bolt connection holes.  Shop fabricate webs to include bracing holes. 
3. Secondary structural connections (purlins and girts) to be ordinary bolted connections, which 

may include welded clips. 
4. Manufacturer is responsible for all welding inspection in accordance with the manufacturer's 

AISC - MB category and IAS certifications.  Special inspection by the Owner may be done in 
the manufacturer's facility and must be noted on the Contract Documents. 

5. Non-Destructive Testing (NDT) - NDT is not required on this project. 
 

C. Zee Purlins: 
1. Fabricate girts from cold-formed "Z" sections with stiffened flanges.  Size flange stiffeners to 

comply with the requirements of the latest edition of AISI.  Girt flanges must be unequal in 
width to allow for easier nesting during erection and pre-punched at the factory to provide for 
field bolting to the rigid frames. 

 
D. Girts: 

1. Girts must be simple or continuous span as required by design.  Connection bolts will install 
through the webs, not the flanges. 

 
E. Bracing: 

1. Diagonal Bracing: 
a. Wind bracing in the roof and/or walls need not be furnished where it can be shown that 

the diaphragm strength of the roof and/or wall covering is adequate to resist the applied 
wind or seismic forces.  Diagonal bracing in the roof and sidewalls may be used to resist 
longitudinal loads (wind, crane, etc.) in the structure if diaphragm action cannot be used. 

b. Diagonal bracing will be furnished to length and equipped with hillside washers and nuts 
at each end.  It may consist of rods threaded each end or galvanized cable with suitable 
threaded end anchors.  If load requirements so dictate, bracing may be of structural angle 
and/or pipe, bolted in place. 

2. Special Bracing: When diagonal bracing is not permitted in the sidewall, a rigid frame type 
portal or fixed base column will be used.  Shear walls can also be used where adequate to 
resist the applied wind or seismic forces. 
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3. Flange Braces: The compression flange of all primary framing must be braced laterally with 
angles connecting to the bottoms chords of purlins or to the webs of girts so that the flange 
compressive stress is within allowable limits for any combination of loading. 

 
F. Standing Seam Panels - General: 

1. One side of the panel is configured as female, having factory applied hot-melt mastic inside 
the female seam.  The female side will snap over the male side and when seamed creates a 
continuous lock, forming a 360-degree Pittsburgh Seam. 

2. Panels are factory notched at both ends so that field installation can commence or terminate 
from either end of the building.  Panels cannot start at both ends of the building and work 
towards each other. 

3. Maximum panel length is 45 feet (13716mm), unless otherwise noted in the Contract 
Documents. 

 
G. Endlaps: 

1. Endlaps must have a 16 gauge backup plate and have the eight endlap joint fasteners installed 
in six pre-punched holes in the flat and in the dimples in the trapezoidal legs. 

2. Apply mastic between the panels and secured with 1/4 inch (6mm) - #14 x 1 1/4 inch (32mm) 
self-drilling fasteners through the panels, and backup plate to form a compression joint. 

3. "Through the roof" fasteners may only be used at endlaps and eaves. 
 
 
PART 3 - EXECUTION: 
 
3.01 EXAMINATION: 
 

A. Do not begin installation until substrates have been properly prepared. 
 

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding. 

 
3.02 PREPARATION: 
 

A. Clean surfaces thoroughly prior to installation. 
 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

 
3.03 INSTALLATION: 
 

A. Install in accordance with manufacturer's instructions. 
 
3.04 PROTECTION: 
 

A. Protect installed products until completion of project. 
 

B. Touch-up, repair or replace damaged products before Substantial Completion. 
 
 
END OF SECTION 13 3419 
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SECTION 22 0000 
 

PLUMBING SYSTEMS AND EQUIPMENT 
 
PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS 

 
A. The General Conditions, Supplementary Conditions, and all applicable requirements of the 

overall project, except as otherwise amended shall apply to all work herein. 
 

1.02 SCOPE 
 

A. The work under this Section shall be to provide a complete plumbing system.  All items of work, 
of cost and expense of any nature whatsoever belonging with or necessary to the completion of 
work called for in this Specification or in the Contract Documents are hereby specified to be 
included in this Contract. 

 
B. Work covered by this Section of the specifications and accompanying drawings consists of 

furnishing all labor, equipment, appliances and materials and in performing all operations in 
connection with installation of a complete plumbing system for the new building as indicated and 
specified.  This Section shall also include all incidental items not ordinarily specified, but 
necessary for the complete installation. 

 
C. All equipment and materials mentioned in these specifications and/or shown on the Drawings 

shall be furnished, except where otherwise specifically noted, completely installed, adjusted, and 
left in a safe and satisfactory operating condition.  All accessories, appliances and connections 
necessary for the operation of the equipment shall be furnished and installed. 

 
D. The plumbing systems consist of the following principal items: 

1. Installation of domestic hot and cold water distribution systems. 
2. Installation of natural gas piping systems. 
3. Installation of sanitary waste and vent piping systems. 
4. Installation of plumbing fixtures, fittings, hose bibbs, hydrants, etc. 
5. Installation of domestic water heating systems. 

 
1.03 DRAWINGS AND SPECIFICATIONS 

 
A. The commencement of work under this Section indicates that the Contractor has examined and 

has knowledge of the architectural, structural, electrical, mechanical, and site work Drawings and 
Specifications.  The failure of the Contractor to acquaint himself with all available information 
shall not relieve him of any responsibility for performing his work properly. 

 
B. No additional compensation shall be allowed because of conditions that occur due to the 

Contractor's failure to become thoroughly familiar with all of the contract documents for this 
project, as described above, and with the job site. 

 
C. The Drawings and Specifications are intended to supplement one another.  Any materials or labor 

called for in one but not the other shall be furnished as if both were mentioned in the 
specifications and shown on the drawings.  Labor and/or materials neither shown nor specified 
but necessary for the completion and proper functioning of the systems, shall be furnished and 
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installed by the Contractor. 
 

D. The Drawings are diagrammatic and are intended to depict the approximate locations of 
equipment, piping, and apparatus.  All dimensions, whether in figures or scales, shall be verified 
in the field. 

 
E. Contractor shall keep a record of the locations of all concealed work and upon completion of the 

job, shall supply as-built drawings showing any deviations from the original drawings.  These 
drawings shall indicate dimensions of buried utility lines from building walls. 

 
1.04 ORDINANCES, PERMITS AND CODES 

 
A. It shall be the Contractor's duty to perform the work and provide the materials covered by these 

specifications in conformance with all ordinances and regulations of all authorities having 
jurisdiction. 

 
B. The Contractor shall obtain and pay for all permits, connection, and inspection fees as required 

for the complete installation of the plumbing systems. 
 

C. All work herein shall conform to all applicable laws, ordinances and regulations of the local 
utility companies. 

 
D. The work shall be in accordance with, but not limited to, the requirements of: 

1. National Fire Protection Association  
2. National Safety Code  
3. Georgia State Energy Code for Buildings  
4. International Plumbing Code  

 
E. Codes and regulations referred to are minimum standards. Where the requirements of these 

specifications or drawings exceed those of the codes and regulations, the drawings and 
specifications govern. 

 
1.05 COORDINATION AND CONFLICTS 

 
A. The Contractor shall coordinate his work so that it does not interfere with the work of other 

trades.  It shall be the Contractor's duty to see that his work is installed in a timely manner. 
 

B. Where minor deviations from plans are required in order to conform to space limitations, such 
changes shall be made by the Contractor at no additional cost to the Owner and shall be subject to 
the approval of the Architect. 

 
1.06 WARRANTY 

 
A. All equipment shall be started, tested, adjusted, and placed in satisfactory operating condition by 

the Contractor.  All equipment shall be covered for the duration of the manufacturer's guarantee 
or warranty and the Subcontractor shall furnish the Owner with all manufacturer's guarantees or 
warranties. 

 
B. Equipment furnished shall be guaranteed for a minimum period of one (1) year from date of 

acceptance. 
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1.07 RECORD DOCUMENTS: 

 
A. Contractor shall furnish at the time of request for final payment, copies of a brochure containing 

the following information as called for in these specifications. 
1. Letter of guarantee. 
2. Operating instructions. 
3. Manufacturer's parts data and service instructions on all items of equipment. 
4. Manufacturer's guarantees and warranties. 

 
1.08 PRODUCTS AND EXECUTION 

 
A. All materials, equipment, fixtures and apparatus shall be new and shall bear the label of the 

Underwriters' Laboratories, Inc., where UL standards have been established for such material. 
 
1.09 SUBMITTALS 

 
A. All materials and equipment which the Contractor proposes to furnish shall be submitted for 

review. Data shall be complete in all respects and shall reference, where applicable, to the unit 
symbol utilized on the Drawings and Specifications. 

 
B. Submittal review is considered as general acceptance of the basic applicability of the substituted 

equipment.  Contractor is responsible for the installation of the substituted equipment and/or 
alternate arrangement of the equipment within a given space.  When the Contractor desires to use 
substituted equipment, he shall be responsible for producing his own coordinated work drawings 
which depict the substituted equipment accommodated in the space.  Where the substituted 
equipment creates the need for alterations in any portion of the work depicted in the contract 
documents, it shall be the Contractor's responsibility to notify all of the affected parties and 
coordinate these items with all other trades.  Further, it shall be the Contractor's responsibility to 
assume any additional cost to the contract created by the substituted equipment. 

 
C. Substituted equipment is considered to be any equipment other than the first named item in the 

Specifications or on the Drawings. 
 

D. Contractor further agrees that if deviations, discrepancies or conflicts between Shop Drawings 
and Specifications are discovered either prior to or after Shop Drawing Submittals are processed 
by the Engineer, the design drawings and Specifications shall control and shall be followed.  
Review of submittal data shall in no way relieve the Contractor of his duty to perform all work 
and provide all equipment in strict compliance with the requirements set forth in the contract 
documents. 

 
E. Each individual submittal item for materials and equipment shall be marked to show specification 

section and paragraph number which pertains to the item.  Failure to mark submittals in 
accordance with the above format shall be considered due cause for rejection of shop drawings. 

 
F. Submittals shall not be made in conjunction with any other systems other than plumbing. 

 
G. Submit for review complete data and Drawings on the following items: 

1. Fixtures, faucets, traps, drains, tailpieces, etc. 
2. Valves 
3. Water Heaters 
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4. Pipe supports and attachments 
5. Piping 
6. Insulation 
7. Hydrants and hose bibbs 
8. Floor drains 
9. Cleanouts 

 
 
PART 2 - PRODUCTS 
 
2.01 PVC PIPE AND FITTINGS: 

 
A. Piping: 

1. Schedule 40 PVC pipe and fittings ASTM D2665-78. 
 

B. Fittings: 
1. Socket type solvent weld PVC plastic pipe fittings ASTM D2466-78. 

 
C. Solvents: 

1. Solvent cement certified compatible by piping manufacturer ASTM D2564-80. 
 

D. Systems: 
1. Soil, Waste and Vent piping systems throughout the building and outside the building to the 

point where piping intersects the site piping. 
 
2.02 COPPER TUBING AND FITTINGS – TYPE K 

 
A. Piping: 

1. Type "K" soft drawn copper tubing ASTM B88. 
 

B. Fittings: 
1. (Piping installed below the floor slab shall be installed without fittings or joints below the 

slab.) 
 

C. Joints: 
1. Joints in copper piping shall be lead-free and shall utilize 95-5 tin-antimony solder or Sil-Fos. 

 
D. Systems: 

1. Domestic water piping below grade. 
 
2.03 COPPER TUBING AND FITTINGS – TYPE L 

 
A. Piping: 

1. Type "L" hard drawn copper tubing ASTM B88. 
 

B. Fittings: 
1. Wrought copper sweat type ANSI B16.22. 

 
C. Joints: 

1. Joints in copper piping shall utilize 95-5 tin-antimony solder or Sil-Fos 
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D. Systems: 
1. Domestic water piping above grade. 

 
2.04 COPPER TUBING AND FITTINGS – TYPE DWV 

 
A. Piping: 

1. Type DWV copper drainage tubing ANSI B.306. 
 

B. Fittings: 
1. Cast bronze solder joint drainage fittings ANSI B16.23a. 

 
C. Joints: 

1. Joints in copper piping shall utilize 95-5 tin-antimony solder or Sil-Fos. 
 

D. Systems: 
1. Waste arm piping from lavatories, water coolers, kitchen equipment, etc. 

 
2.05 STEEL PIPE AND FITTINGS 

 
A. Piping: 

1. Schedule 40 black steel. ASTM A-120. 
 

B. Fittings: 
1. Standard weight, black malleable iron screw fittings. ANSI B16.3-71. 

 
C. Systems: 

1. Natural Gas piping. 
 

2.06 CLEANOUTS 
 

A. Provide cleanouts in soil and waste lines as shown, as required by the governing code as follows: 
1. At the bottom of each exposed fixture trap which is not integral with the fixture. 
2. At the end of each branch drainage line. 
3. At each change of horizontal direction greater than 45°. 
4. At the foot of each soil and rainwater stack. 
5. In horizontal drain lines at intervals of not more than 75' for inside piping and 100' for outside 

piping. 
 

B. For Walls:  Cleanouts shall be extra heavy cleanout tee with countersunk bronze plug trapped for 
machine screw, shallow stainless steel face-of-wall access cover, securing screw.  Cleanouts shall 
be: 
1. J.R. Smith  4531 
2. Josam  58790-25 
3. Zurn  Z-1445-1 
4. Wade   W-8460-R 

 
C. For Piping Concealed in Pipe Chase or Shaft:  Cleanout shall have cast iron ferrule, bronze plug 

trapped for machine screw, shallow stainless steel face-of-wall access cover, and securing screw. 
 Cleanouts shall be: 
1. J.R. Smith  4402 
2. Josam  58710 
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3. Zurn  ZN-1440-1 
4. Wade  W-8550-R 

 
D. For Concrete Floors:  Cleanouts shall have cast iron body, adjustable round scoriated nickel 

bronze cover and rim, securing screw, and countersunk plug.  Cleanouts shall be: 
1. J.R. Smith  4245 
2. Josam  56040 
3. Zurn  Z-1415-2 
4. Wade   W-6010-Z 

 
E. For Tile Floors:  Cleanouts shall have cast iron body, adjustable square scoriated nickel bronze 

cover and rim, securing screw, and countersunk plug.  Cleanouts shall be: 
1. J.R. Smith  4045 
2. Josam  56020 
3. Zurn  Z-1405-3 
4. Wade   W-6010-S 

 
F. For Carpeted Floors:  Cleanouts shall have cast iron body, adjustable square nickel bronze cover 

and rim, carpet marker, and countersunk plug.  Cleanouts shall be: 
1. J.R. Smith  4045-Y 
2. Josam  56020-14 
3. Zurn  Z-1405-15 
4. Wade   W-6010-S-NH 

 
G. For Cleanouts to Grade:  Cleanouts shall have cast iron ferrule and countersunk bronze plug.  

Cleanouts shall be set in a 12" x 12" x 6" deep poured concrete pad set flush with grade.  
Cleanouts shall be: 
1. J.R. Smith  4400 
2. Josam  58500-25 
3. Zurn  Z-1440 
4. Wade   W-8550-S 

 
2.07 FLOOR DRAINS 

 
A. Slotted strainers, outlets same size as waste pipe.  Set top flush with finished floor. 

 
B. Drains in water-proofing membranes shall have a flashing clamping device. 

 
C. All floor drains shall have trap primers. 

 
D. Drains shall all be of the same manufacturer, unless otherwise specified. 

 
E. Drains located in toilet rooms and other finished areas shall be: 

1. J.R. Smith  2010-a 
2. Josam  30000-A 
3. Zurn  ZN-415 
4. Wade   W-1100-STD 

 
 
2.08 WATER PRESSURE REDUCING VALVES 
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A. Provide in the cold water service to the building.  Each valve shall have capacities and 
characteristics as shown on drawings. 

 
B. Each PRV Station shall be provided with a strainer in the inlet of each valve and unions on both 

sides. 
 

C. Provide a 3-1/2" 0-200 psig dial pressure gauge at the inlet and outlet of each valve. 
 

D. Pressure reducing valves shall be: 
1. Watts : 2235 
2. Mueller Co.: Series H-9300 
3. Clayton:  Series 90-01 

 
2.09 BACKFLOW PREVENTER ASSEMBLIES 

 
A. Back flow preventers shall consist of two independently acting internally force loaded check 

valves; including gate valves and test cocks, with an intermediate reduced pressure zone. 
 

B. Drain line from unit shall be DWS copper run full size to floor drain as shown on drawings. 
 

C. Backflow preventer shall be: 
1. Watts  Series 909 
2. Febco  Series 825 
3. Neptune   Series 575 

 
2.10 EXTERIOR WALL HYDRANTS 

 
A. Wall hydrants shall be non-freeze, standard type, as indicated, nickel bronze face, all brass body 

with brass casing, compression type with key handle, integral vacuum breaker.  Install hydrants 
maximum 18" above finished grade.  Hydrants shall be Josam 71050 series, or equal. Dual 
temperature hydrants shall be Josam 71650 series, or equal. 

 
2.11 INTERIOR HOSE BIBBS 

 
A. Interior hose bibbs shall be polished, chrome plated brass, with integral vacuum breaker, hose 

threads and removable T handle. Hose bibbs shall be Chicago model 952 or equal. 
 
2.12 HANGERS AND SUPPORTS: 

 
A. Plumbing piping underground shall be firmly bedded on solid ground on the body of the pipe.  

Block cast iron water pipe with concrete to undisturbed earth to prevent blowing out joints. 
Provide the rods for all outside joints. 

 
B. Where several pipes 2-1/2" and smaller run parallel and in the same plane, they may be supported 

on gang or multiple hangers; larger piping shall be independently hung, parallel and equally 
spaced. 

 
C. Supports for steel pipe and for copper tubing 1-1/4" or larger, shall not be more than 10' apart. 

Supports for copper tubing 1" and smaller shall be not more than 8' apart.  Pipes shall be 
supported within 1' of each elbow. 
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D. Support rainwater stacks and inside downspouts with iron riser clamps at each floor. Support each 

horizontal length of cast iron pipe, excluding fittings.  Maximum distance between hangers shall 
be 5'-0". 

 
E. Vertical pipe subject to movement shall be supported from wall by means of pipe clamp. 

 
F. Support domestic hot and cold water piping in spaces behind plumbing fixtures by brackets and 

U-bolts secured to cast iron stacks.  Size U-bolts to bear on the piping. 
 

G. Hangers for copper piping shall be copper plated. 
 

H. Hangers shall be complete with rods and supports proportioned to the size of pipe to be 
supported, in accordance with manufacturer's recommendations. 

 
I. Support piping 2-1/2" and larger in new concrete construction, from adjustable type inserts.  

Where weight to be supported by an insert is 300 lb. or more, install two #3 reinforcing rods, 3' 
long through yoke of insert. 

 
J. Inserts installed in existing concrete construction and for piping 2-1/2" and smaller shall be Rawl 

"SABER-TOOTH", or Phillips "RED HEAD", self-drilling shells. 
 

K. Do not pierce waterproofing with support bolts. 
 

L. Size hangers for insulated piping to bear on outside of insulation except for copper tubing shall be 
installed bearing on the pipe. 

 
M. Provide insulation protectors at hangers bearing on outside of insulation.  Provide rigid insert or 

rigid section of insulation at each insulation protector. 
 

N. After hanger rods are installed in inserts in finished concrete ceiling, fill the remaining opening 
with cement so that no hole shows at the ceiling. 

 
O. Pipe hangers and supports shall be installed and furnished in accordance with recommendations 

set forth in Manufacturers Standardization Society Standard Practices No. SP-69 and SP-58. 
 

P. Hangers and supports shall be manufactured by: 
1. Grinnell 
2. Michigan 
3. F&S 

 
2.13 SLEEVES 

 
A. Provide where pipes pass through walls, floors and roofs, except cast iron pipe through masonry 

walls may be built into the walls. 
 

B. Sleeves shall be standard weight steel pipe except sleeves for concealed piping through floors, not 
in structural members, and through interior drywall construction may be 26 gauge galvanized 
sheet metal. 
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C. Sleeves are not required at individual plumbing fixtures. 
 

D. Wall sleeves shall be full thickness of walls.  Sleeves may be omitted when openings are core 
drilled for vertical concealed piping and horizontal piping. 

 
E. Make sleeves through outside walls watertight.  Caulk between plumbing pipe and sleeve with 

oakum and lead.  Pack with fiberglass and caulk, 1" deep at each face, with non-hardening sealant 
between pipe and sleeve. 

 
F. Size sleeves for insulated pipes to allow full thickness insulation. 

 
G. Sleeves penetrating fire rated walls and floor shall be provided with fire proofing caulking equal 

to 3M Fire Barrier No. CP-25 in annular space between sleeve and piping. 
 
2.14 INSULATION 

 
A. All pipe insulation material shall have a permanent composite insulation, jacket and adhesive 

with a fire and smoke hazard rating as tested by procedure ASTM E-84, NFPA 255 and UL 723, 
not exceeding: 
1. flame spread - 25 
2. smoke developed – 50 

 
B. The use of staples for securing insulation will not be permitted. 

 
C. Insulation shall be applied on clean, dry surfaces.  All insulation shall be continuous through wall 

and ceiling openings and sleeves. 
 

D. Unions shall not be insulated. 
 

E. Except as specified below, all aboveground cold, hot and hot water circulating piping shall be 
insulated. 

 
F. Do not insulate the following lines: 

1. chrome-plated piping at plumbing fixtures. 
 

G. Insulation shall be one-piece fibrous glass sectional pipe insulation with factory applied glass 
reinforced aluminum foil and white kraft paper flame retardant vapor barrier jacket.  Longitudinal 
jacket laps and butt strips shall be self-sealing.  Insulation shall have an average thermal 
conductivity not to exceed 0 23 BTU-in per square foot, per ºF, per hour, at a mean temperature 
of 75ºF.  Insulation shall be: 
1. Johns-Manville Flame Safe AP-T 
2. Owens-Corning Fiberglass 25 ASJ/SSL 
3. CertainTeed Fiberglass 500º Snap-On ASJ/SSL 

 
H. Insulate all domestic water piping with 1" thick insulation. 

 
I. Butt all joints of pipe insulation together and secure all jacket laps with lap adhesive.  Seal all butt 

joints with joint strips furnished with insulation. 
 

J. Insulate fittings, flanges, unions and valves (including packing nut) with preformed or mitered 
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fiberglass fittings of equal thickness and composition to adjacent pipe insulation.  Wire fittings in 
place and cover with a smoothing coat of finishing cement.  Finish with glass fabric embedded 
into a coat of white breather coating. Glass fabric shall overlap adjoining insulation at least 2".  
White fabric and mastic shall be used on exposed fittings. 

 
2.15 GAS FIRED WATER HEATERS: 

 
A. Water heaters shall be of glass-lined design, gas fired storage type.  Heaters shall have capacities 

as scheduled on the drawings.  ASME pressure and temperature relief valve shall be furnished 
and installed.  The heaters shall be insulated with vermin-proof glass fiber insulation or equal.  
The outer jacket shall have a baked enamel finish over a bonderized undercoating.  All internal 
surfaces of the heater exposed to water shall be glass-lined with an alkaline borosilicate 
composition that has been fused-to-steel by firing at a temperature range of 1400° or 1600°F.  
Heater tanks shall have a 3 year limited warranty against corrosion.  Provide heater anode of a 
material compatible with the local water chemistry. 

 
B. Heaters shall be: 

1. A.O. Smith 
2. State  
3. Rheem 

 
2.16 HOT WATER CIRCULATING PUMP 
 

A. The domestic hot water circulation pump shall be the in-line centrifugal type designed for 125 psi 
working pressure with bronze body and impeller shaft.  The pump motor shall be the open drip-
proof design with sleeve bearings, built-in thermal overload protectors, and shall operate at 1,750 
RPM.  The pump shall have the capacities as shown on the drawings and shall be: 
1. Bell & Gossett Booster Series 
2. Taco  Circulation Series 
3. Thrush  Circulation Series 
4. Grundfos  UP Series 

 
2.17 PLUMBING FIXTURES 

 
A. Fixtures shall have smooth impervious surfaces, free from defects and concealed fouling surfaces 

and be Grade "A" with name or trademark of the manufacturer printed on or pressed into closets 
and lavatories.  A label which cannot be removed without destroying it, containing the 
manufacturer's name or trademark and the quality or class of the fixture shall be affixed to all 
fixtures and not removed until after the work is accepted. 

 
B. Reinforce the wall back of wall hung fixtures with a steel plate 6"x24"x1/8" thick, securely bolted 

into the wall. 
 

C. Set fixtures level and in alignment with walls. 
 

D. Caulk between fixtures and mounting surfaces with tile cement. 
 

E. All fixtures, except for special types, shall be the product of the same manufacturer. 
 

F. All vitreous china fixtures shall be white. 
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G. The nipple connecting the cold water supply to the exposed flush valves shall be chrome-plated 
I.P.S. brass pipe. 

 
H. All exposed waste and supply piping shall be chrome-plated. 

 
I. All exposed hot water supply piping and p-traps at handicap accessible fixtures shall be insulated. 

 
J. All faucets, controls, shower valves, etc. shall be chrome plated BRASS construction. Pot metal 

faucets and fittings are not acceptable. 
 

K. Plumbing fixture types shall be as specified on the drawings. 
 
2.18 FIXTURE SUPPLY STOPS 

 
A. Provide new fixture supply stops and supplies for each new lavatory. 

 
B. Supply stops for lavatories shall be Brass Craft CS-500-A with 1/2" sweat inlets, bell 

escutcheons, angle stop valve, flexible tube risers with faucet sink adapters as required for faucets 
with female thread connections.  All exposed piping and parts shall be chromium-plated. 

 
C. Equal products - Eastman Central, Sterling Faucet (Rockwell) McGuire. 

 
2.19 FIXTURE P-TRAPS 

 
A. Provide new fixture p-traps for each new lavatory. Unless otherwise indicated or specified, P-

traps for lavatories shall be 17 gauge tubular chrome plated brass, size 1-1/4”, with tubing drain 
to wall, wall flange, cast brass slip nuts and cleanout plug. 

 
2.20 TOILET SEATS 

 
A. Except as specified otherwise, all toilet seats shall be Church 9500C open front, white seat, with 

stainless steel hinge with check.  Equal products - Olsonite, Bemis, Beneke, Kohler. 
 
2.21 SHOCK ABSORBERS 

 
A. Shock absorbers shall have a stainless steel casing, flexible mechanical bellows, pressurized inert 

gas chamber and certification and certification stamp as conforming to standard PDI WH-201 of 
the Plumbing and Drainage Institute shock absorbers shall be: 
1. Josam  "Absorbotron" Series 
2. J.R. Smith  "Hydrotrol" Series 
3. Zurn  "Shocktrol" Series 
4. Amtrol  "Diatrol" Series 
5. Wade   "Shok-stop" Series 
 

B. Shock absorbers shall be provided within the chase at each flush valve, as indicated on the 
drawings.  All shock absorbers shall have a wall access panel adjacent to the shock absorber for 
repair purposes. 

 
2.22 AIR CHAMBERS 
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A. Air chambers shall be 12" in length and one pipe size larger than the pipe on which it is installed. 
 All air chambers shall be installed in the vertical position.  Air chambers shall not be used for 
shock absorbing purposes unless specifically called for on the drawings. 

 
B. Air chambers shall be installed on all flush valves that are not specified to be provided with a 

shock absorber. 
 
 
PART 3 - EXECUTION 
 
3.01 GENERAL FOR PIPING INSTALLATION: 

 
A. Install horizontal rainwater pipes with a fall of 1/4" per foot, for pipe sizes 2" and smaller and 

1/8" per foot for pipe sizes 3" and larger, unless otherwise required by code or noted on the plans. 
 

B. Use reducing fittings between different size pipe. Ream steel, alloy steel, brass and copper pipe 
after cutting, turn on end and knock loose dirt and scale out. 

 
C. Make changes in horizontal direction in rainwater piping with long radius fittings or with Y-

branches and 1/8 or 1/16 bends. 
 

D. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 
 

E. Install piping to conserve building space and not interfere with use of space. 
 

F. Group piping, whenever practical, at common elevations. 
 

G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. 

 
H. Provide clearance for installation of insulation and access to valves and fittings. 

 
I. Provide access where valves and fittings are not exposed. 

 
J. No piping shall be concealed by building construction before the systems have been tested. 

 
K. During construction, all pipe openings not being worked on shall be plugged or capped to prevent 

foreign objects from entering systems. 
 

L. Install bell and spigot pipe with bell end upstream. 
 
 
3.02 TESTS 

 
A. Test drainage piping by capping or plugging and filling the system with water, allowing it to 

stand filled for 1 hour.  If tested in sections, each section shall be subjected to not less than a 10' 
head. 

 
B. Test each fixture for soundness, stability of support and operation. 
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3.03 PAINTING 
 

A. Factory painted equipment that has been scratched or marred shall be repainted to match original 
color. 

 
3.04 CLEANING AND ADJUSTING 

 
A. All equipment, fixtures, pipe, valves and fittings shall be cleaned of grease, oil, paint spots, metal 

cuttings, sludge, and construction debris before final inspection. 
 
3.05 WELDING QUALIFICATIONS: 

 
A. Welding shall be in accordance with procedures of the National Certified Pipe Welding Bureau, 

or other approved procedure, and conform to requirements of the ASME Boiler and Pressure 
Vessel Code or the ASA Code for Pressure Piping.  Welders shall be qualified under the above 
procedures and certified by the National Certified Pipe Welding Bureau or other recognized 
testing authority. 

 
3.06 PIPE JOINTS 

 
A. Joints in steel, brass and alloy steel pipe, except as otherwise specified, shall be screwed.  Apply 

Rectorseal #5 joint compound to the male threads only or make joint with teflon tape. 
 

B. No threads shall show in exposed chromium plated piping. 
 

C. Slip joints of coupling joints in brass drainage pipe are permitted of fixture's side of traps only. 
 

D. Nipples having less than one inch between threads shall be extra strong. 
 
 
END OF SECTION 22 0000
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SECTION 23 0100 
 

HVAC GENERAL 
 

 
PART 1 - GENERAL 

 
1.01 DESCRIPTION: 

 
A. These mechanical general provisions specified herein apply to all HVAC sections of Division 23. 

 
1.02 APPROVED MANUFACTURERS: 

 
A. For all major HVAC equipment, including all equipment containing a compression refrigeration 

system, contractor’s base price shall include only manufacturers and models scheduled on the 
drawings. Contractor may propose voluntary alternate prices for alternate manufacturers and 
models equal in all aspects to the scheduled equipment. Alternate equipment may or may not be 
approved for use, at the discretion of the Owner.  

 
1.03 CODES AND REGULATIONS: 

 
A. Work in this Division shall be governed by and installed in compliance with the Standard 

Mechanical Code, the Georgia State Energy Code and NFPA 90A, 90B, 91, 101. 
1. NFPA 90A: Air conditioning and ventilating systems. 
2. NFPA 90B: Warm air heating and air conditioning systems. 
3. NFPA 91: Blower and exhaust systems. 
4. NFPA 101: Life Safety Code. 

 
1.04 SPACE CONDITIONS: 

 
A. Drawings indicate locations of fixtures, apparatus, ductwork and piping; while these are to be 

followed as closely as possible, if it is necessary to change the location of some to accommodate 
building conditions, make changes without additional cost to the Owner and as approved by the 
Architect. 

 
B. Provide adequate access to equipment and apparatus requiring operation, service or maintenance 

within the life of the system. 
 

C. Do not run piping or duct work, or locate equipment, (with respect to switchboards, panel boards, 
power panels, motor control centers or dry type transformers) within 42 inches in front of 
equipment, over equipment, or within 36 inches horizontally of same space. 

 
1.05 COORDINATION: 

 
A. Coordinate all work under this Division with work under other Divisions, providing adjustment 

as necessary. Every effort has been made to ensure that the work of all trades will fit in the 
available space.  Equipment, apparatus, ductwork, piping, etc., installed without regard for the 
space requirements of other trades will be reworked at the expense of the installing sub-contractor 
if it creates an unnecessary hindrance to the installation of another trade's work. 
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B. The products of particular manufacturers have been used as the basis of design in preparation of 
these documents.  Any modifications to the mechanical systems and their components, the 
electrical systems, the building structure and architecture, or any other portion of the building that 
results from the use of any other than the basis of design equipment, shall be coordinated with all 
trades.  Such coordination shall occur prior to delivery of products from the manufacturer 
(typically before shop drawing submittals).  Any related modification shall be performed without 
additions to the contract. 

 
C. All items mounted at or below the ceiling and any item penetrating the ceiling shall be 

coordinated with the architectural reflected ceiling plans.  If any items are not shown on these 
plans, or any items need to be relocated for coordination purposes, prepare a reflected ceiling plan 
and submit to the Architect for approval. 

 
1.06 PROTECTION OF WORK DURING CONSTRUCTION: 

 
A. Provide protective covers, skids, plugs or caps to protect equipment and materials from damage 

and deterioration during construction.  Protect exposed coils with plywood or other suitable rigid 
covers to avoid damage to fins. 

 
1.07 RELATED WORK DESCRIBED IN OTHER DIVISIONS: 

 
A. Installation of access panels in wall and ceiling construction. 

 
B. Painting, except as specified herein. 

 
C. Electrical power, interlock and control wiring, except as specified herein. 

 
D. Installation of starters, contactors, thermal overload switches and remote push buttons, except as 

specified herein. 
 

E. Curbs, flashing and pitch pockets for equipment on roof, except as specified herein. 
 
1.08 MAINTENANCE DATA: 

 
A. Three weeks prior to final job observation, submit three (3) manuals covering details of operation 

and maintenance for all apparatus requiring service including: 
 

B. Service telephone number of the installing contractor. 
 

C. Manufacturer's operating and maintenance manuals, including parts lists for each piece of 
equipment and accessory requiring service or maintenance; the guarantee period and the name, 
address and phone number of the nearest sales and service organization for each item. 

 
D. Step-by-step procedure for starting and stopping each system. 

 
E. Temperature control diagrams. 

 
F. Copies of inspection certificates provided by the City, County, State and insurance companies. 
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G. Manuals shall be bound in 3-ring binders with index and tabs.  All material shall be original 
copies as printed by the manufacturers. 

 
1.09 SUBMITTALS: 

 
A. Submit shop drawings for review in accordance with the requirements of Division 01.  Shop 

drawings shall be bound into volumes, with each volume containing one copy of all shop 
drawings.  All shop drawings shall be submitted simultaneously; no shop drawings will be 
checked until all have been submitted with the following exceptions: 
1. Fabrication drawings such as those for Ductwork, Piping and Controls may be submitted 

separately. 
2. Any separate submittals shall have a tab in the binder for insertion as provided.  Provide in 

the original submittal a sheet marked "Drawings to be submitted by (date). 
 

B. Product and performance data for air conditioning systems shall be presented with all data for 
each system grouped together on consecutive pages. 

 
C. Submittals shall be supported by descriptive material, such as catalog cuts, diagrams, 

performance curves and charts published by the manufacturer, to show conformance to 
specification and drawing requirements; model numbers alone will not be acceptable.  All 
literature shall clearly indicate the specified model number, dimensions, arrangement, rating and 
characteristics of the proposed equipment.  Capacities and ratings shall be based on conditions 
indicated or specified herein.  Any deviations from specified equipment (particularly those which 
require coordination with other trades) shall be clearly noted in a concise list on a separate sheet. 

 
D. Shop drawings shall be submitted for each of the following items: 

1. Split System Heat Pumps 
2. Fans 
3. Gas Fired Unit Heaters 
4. Insulation 
5. Grilles, Registers, Diffusers 
6. Ductwork and Accessories 
7. Louvers and Dampers 
8. Flexible Ductwork 
9. Temperature Controls 

 
1.10 CLEANING AND ADJUSTING: 

 
A. The exterior surfaces of all mechanical equipment, piping, ducts, etc., shall be cleaned of all 

grease, oil, paint and other construction debris. 
 

B. Ducts, plenums and casings shall be cleaned of all debris and blown free of all particles of 
rubbish and dust before installing outlet faces. 

 
C. Bearings that require lubrication shall be lubricated in accordance with the manufacturer's 

recommendations. 
 

D. All control equipment shall be adjusted to the settings indicated or required for performance as 
specified. 
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E. Remove all stickers, rust, stains, labels and temporary covers before final acceptance. 
 

F. Remove foreign matter from equipment, piping and duct work systems and appurtenances. 
 

G. Clean and polish identification plates. 
 
1.11 PAINTING: 

 
A. Factory painted equipment that has been scratched or marred shall be repainted to match original 

factory color. 
 

B. The interior of all ductwork visible through the face of any grille, register or diffuser; or any 
ductwork, conduit or piping visible through any open return air grille, shall be painted flat black. 

 
C. All uninsulated black ferrous metal items exposed to sight inside the building, such as steel 

piping, equipment hangers and supports, not provided with factory finish shall be cleaned and 
painted with one (1) coat of rust inhibiting primer.  In addition, such items in finished spaces shall 
also be painted with two (2) coats of finish paint in a color to match adjacent surfaces or as 
otherwise selected by the Architect. 

 
D. Black ferrous metal items exposed outside the building, such as uninsulated pipe and pipe 

supports not provided with factory finish, shall be cleaned and painted with one (1) coat of rust-
inhibiting primer and two (2) coats of an asphaltic base aluminum paint.  Insulated pipes outside 
the building shall be cleaned and painted with one (1) coat of rust-inhibiting primer before 
installing insulation. 

 
1.12 GUARANTEE: 

 
A. That each piece of apparatus shall be of the customary standard and quality furnished by the 

designed manufacturer for that catalog number. 
 

B. That the air systems shall operate without aerodynamic noise generated from the faulty 
installation of duct work or any component of the air distribution system. 

 
C. All systems and components shall be provided with a one (1) year warranty from the time of final 

acceptance or beneficial occupancy.  The warranty shall cover all materials and workmanship.  
During this warranty period, all defects in materials and workmanship shall be corrected by repair 
or replacement without incurring additions to the contract. 

 
D. All air conditioning compressors shall be warranted for an additional four years.  This additional 

warranty shall include parts only. 
 
1.13 INSTRUCTION OF OPERATING PERSONNEL: 

 
A. Arrange formal instruction sessions for the Owner's operating personnel covering:  
B. General familiarization and operating procedure for the entire mechanical installation. 
C. Routine maintenance procedures for all mechanical equipment. 
D. Specific operating and maintenance procedures for the automatic control systems. 
E. Obtain receipt from the Owner's representative acknowledging completion of each item of 

instruction. 
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1.14 SLEEVES: 
 

A. Provide where pipes pass through walls, except iron pipe through masonry walls, may be built 
into the walls. 

 
B. Sleeves shall be standard weight steel pipe, except sleeves for concealed piping through floors not 

in structural members.  They may be 25 gauge galvanized sheet metal. 
 

C. Wall sleeves shall be full thickness of walls. 
 

D. Seal between piping and sleeve with fire-rated caulk at all penetrations of fire rated walls, 
partitions or floors. 

 
E. Make sleeves through outside walls watertight.  Caulk between uninsulated pipe and sleeve. 

 
F. Size sleeves for insulated pipes to allow full thickness insulation. 

 
G. Omit pipe sleeves in concrete floor slabs on grade. 

 
1.15 ELECTRICAL WORK: 

 
A. All electrical equipment and installation provided under this Division shall comply with the 

National Electric Code and the requirements of Division 26. 
 

B. All power wiring and final power connections to the system shall be provided under Division 26. 
 

C. Control wiring (120V and less) shall be provided under Division 23 and extended from the 120V 
power circuits indicated on the Electrical Drawings.  All wiring for voltages higher than 30 volts 
shall be done by a licensed electrician. 

 
D. All electrical characteristics shall be taken from the Electrical Drawings and Specifications and 

coordinated before equipment is ordered or submitted. 
 
1.16 MOTORS AND STARTERS: 

 
A. Provide motors, starters, push buttons, thermal overload switches and contactors for equipment 

covered herein, unless otherwise specified.  Installation of starters, push buttons, thermal overload 
switches and contactors (not factory installed) is specified under another Division. 

 
B. Motors shall be wound for the electrical characteristics described on the electrical drawings.  

Nameplates shall show the above voltages.  Open frame, splash proof and totally enclosed motors 
shall be rated on a 40º, 50º, and 55ºC temperature rise, respectively. 

 
C. Select motors for operation within their nameplate amperage. 

 
D. Motors shall be of the induction type, unless otherwise specified. 

 
E. Motors not furnished with equipment shall be Allis-Chalmers, Century, Delco, General Electric, 

Ideal, Louis-Allis, Wagner or Westinghouse. 
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F. Starters shall have overload protection for all hot lines.  This will require three overload relays for 
three-phase motors and one overload relay for single-phase line-voltage motors. 

 
G. Unless otherwise specified, provide each motor 1/2 hp and larger with a magnetic starter 

providing overload and low voltage protection.  Provide a control voltage transformer in each 
starter. 

 
H. Equipment furnished with factory-installed motor starter units shall also be equipped with 

individual motor branch circuit protective devices interconnected on their line sides to lugs sized 
to receive a feeder with minimum ampacity of 125% of total connected load. 

 
I. A hand-off-auto switch shall be mounted on the face of each starter. 

 
J. Unless otherwise specified, provide for each motor smaller than 1/2 hp a manual starting switch 

with thermal overload protection with pilot light and stainless steel coverplate.  Switches installed 
on finished walls shall be flush type. 

 
K. Starters and contactors not furnished with equipment shall be Allen-Bradley, Arrow-Hart, Cutler-

Hammer, General Electric, Joslyn-Clark, Siemens, Square D, Wagner or Westinghouse. 
 

L. Coordinate all mechanical equipment requirements, including any control and interlock 
requirements, with work in Division 26. 

 
1.17 EQUIPMENT IDENTIFICATION: 

 
A. Provide labels for each equipment starter and control switch.  Labels to be engraved, laminated 

bakelite nameplates with 1/4-inch high white cut letters; secure to starter or switch. 
 
1.18 EQUIPMENT INSTALLATION AND START UP: 

 
A. All equipment shall be installed in strict conformance with manufacturer's recommendations, as 

specified herein and as shown.  If any conflict arises between these instructions, notify the 
Engineer immediately for guidance. 

 
B. Start-up and testing of the air conditioning equipment shall be performed in strict accordance with 

the manufacturer’s installation and start-up instructions. 
 

C. Upon completion of the start-up and testing procedures, the manufacturer shall provide written 
certification to the Architect that the equipment is installed and operating properly. 

 
1.19 EQUIPMENT, MATERIALS AND BID BASIS: 

 
A. Specified manufacturer's names and model numbers are for the purpose of describing type, 

capacity, function and quality of equipment and materials to be used.  Unless "or equal" is 
specifically stated, bids shall be based on equipment named. 

 
B. Capacities indicated take precedence over model numbers. 

 
 
 
END OF SECTION 23 0100 
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SECTION 23 0500 
 

TEST AND BALANCE 
 
PART 1 GENERAL 
 

1.01 DESCRIPTION OF WORK: 
 

A. This section describes the requirements for test and balance of air distribution systems, and water 
systems. 

 
1.02 TEST AND BALANCE AGENCY: 

 
A. The contractor shall retain the services of an independent test and balance agency that is 

independent of any Contractor, sub-contractor, or manufacturer to perform the testing and 
balancing and prepare reports to the General Contractor.  The independent test and balance 
agency shall be a certified member of the Associated Air Balance Council or the National 
Environmental Balancing Bureau. 

 
1.03 OPERATION OF EQUIPMENT: 

 
A. The contractor shall put all heating, ventilating and air conditioning systems into full operation 

and shall operate the systems at all times that test and balance work is in progress.  The 
contractor's start-up, adjustment and placing in operation of the mechanical systems shall include 
but is not limited to assembly of all parts, alignment of drives, tightening sheaves on shafts, 
checking motors for correct rotation and reconnecting where necessary, providing correct starter 
overload heaters, removing dirt and blockage, and placing the systems in good operating 
condition. 

 
B. Openings in ducts for pitot tube insertions shall be provided by the contractor at locations 

indicated by the balancing agency, and shall be sealed by the balancing agency with snap-in plugs 
when the air balance has been complete.  Patching of the duct insulation if required will be the 
responsibility of the contractor. 

 
C. The contractor shall provide clean filters at the beginning of the air balance, and shall replace 

them if necessary during the course of the balance procedure. 
 

1.04 STANDARDS: 
 

A. Testing and balancing shall be performed in accordance with these specifications and in 
accordance with the latest Associated Air Balance Council National Standards for Total System 
Balance, Fourth Edition. 

 
 
 
 
PART 2 PRODUCTS (NOT USED) 
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PART 3 EXECUTION 
 

3.01 LEAKAGE TESTS, DUCT SYSTEMS: 
 

A. The test and balance agency shall witness and certify to duct leakage tests for medium ducts to be 
performed by the Contractor.  The Agency shall furnish test instruments, confirm the readings, 
make the calculations for percentage of leakage in accordance with AABC standard methods and 
submit test report. 

 
B. Leakage is specified to be not over 1% of the design CFM at the normal operating pressure of the 

duct system. 
 

3.02 BELT DRIVES: 
 

A. Adjustable speed drives are to be adjusted by the test and balance Agency.  In cases where the 
specified capacities cannot be obtained with the original adjustable sheave or original fixed drive 
sheave, the Agency is to report to the Contractor the sheave size required to obtain the specified 
capacity. 

 
B. Where larger or smaller sheave sizes are required, the Contractor shall provide new sheaves and, if 

required, new belts. 
 

3.03 CONTROL PERFORMANCE CHECK: 
 

A. The results produced by the operation of automatic controls shall be checked by the testing 
agency; controls requiring adjustment shall be listed and reported to the Contractor.  This does not 
reduce the responsibility of the Contractor for the checking and adjustment specified under the 
Temperature Control Section. 

 
3.04 ROOM TEMPERATURE TESTS: 

 
A. After system balance has been complete, the balancing agency shall perform an operational test 

over a period of eight hours.  The test shall be performed only after each piece of equipment has 
been individually tested and adjusted to correct operating conditions.  The test shall be performed 
at a time when the outdoor dry bulb temperature is above 85F.  (if during the cooling season), or 
below 50F. (if during the heating season). The doors to all spaces shall be closed and all the 
lights shall be turned on if the test is performed during the cooling season.  All space thermostats 
shall be set at 75 degrees F. during the cooling season.  All space thermostats shall be set at 75 
degrees F. during the cooling season test and 70 degrees F. during heating season test.  The 
following information shall be recorded and submitted: 

 
1. Temperature of each conditioned space with setting of controlling thermostat. 

 
2. Date and outdoor DB and WB temperature range at the time indoor temperatures were 

recorded. 
 

3.05 EQUIPMENT NAMEPLATES DATA AS INSTALLED: 
 

A. Manufacturer, size, model, serial number, motor hp, rpm, voltage, full load amps.  V-belt sheave 
sizes, grooves, belts, sizes, length.  Starter heater size, rating and fuse size. 
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3.06 TESTING PROCEDURES - AIR DEVICES: 

 
A. Test and adjust all blower and fan speeds to deliver specified CFM. 

 
B. Test and record motor full load amperes of all motors.   
C. Test and adjust each diffuser and register to within 10% of design requirements. 

 
D. Each grille, diffuser and register shall be identified as to locations and area. 

 
E. Size, type and manufacturer of diffusers, grilles, registers, and all tested equipment shall be 

identified and listed.  Manufacturer's rating on all equipment shall be used to make required 
calculations. 

 
F. Readings and tests of diffusers, grilles, and registers shall include design, initial test, and final 

adjusted FPM velocity and CFM. 
 

G. All diffusers, grilles and registers shall be adjusted to minimize drafts in all areas. 
 

H. Total air quantities for all air handling equipment shall be determined by pitot tube traverse of 
main ducts, traverse of filter banks or coils, and by totaling the readings of individual air outlets.  
All three methods should be employed where possible so that comparisons can be made. 

 
I. Total air quantities shall be obtained by adjustment of fan speeds.  Branch duct quantities shall be 

adjusted by volume or splitter dampers.  Dampers shall be permanently marked after air balance is 
complete so that they can be restored to correct positions if disturbed at any time.  Final air 
quantities shall be within 10 percent of those called for on the drawings. 

 
J. Determine air quantities at grilles, register, and diffusers by using direct reading velocity meters in 

accordance with the recommendations of the air distribution manufacturer. 
 

K. Minimum outside air quantities shall be established from measurements of return air, outside air, 
and mixed air temperatures, using a 12 inch long glass thermometer with 0.5F divisions.  
Minimum outside air quantity shall be set after complete adjustment of total supply air quantity.  
The following formula shall be utilized to calculate percentage of outside air: 

 
% OA = Ts-Tr  Where: Ts = Mixed air temperature 

           To-Tr   Tr = Return air temperature 
         To = Outside air temperature 
 

3.07 WARRANTY: 
 

A. The Test and Balance Agency shall furnish a warranty to complete any of the test and balance of 
the cooling or heating that could not be done prior to final inspection due to lack of seasonable 
weather, and to make corrections of the test and balance work during one year after the date of 
Substantial Completion, without extra cost to the Owner. 

 
B. The warranty shall be in letter form addressed to the Owner but transmitted through the General 

Contractor to the Architects and Engineers. 
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3.08 REPORT: 

 
A. Prepare a typewritten, bound report including the following information: 

 
1. Name and address of testing agency and name of individual responsible for the work. 
2. Make, model and latest calibration date of testing equipment. 
3. Sketch or written description sufficient to identify individual devices tested. 
4. All amperages, pressures, temperatures, CFM, and other information required by this section. 

 
3.09 EQUIPMENT MARKING: 

 
A. Mark equipment settings, including damper control positions, valve indicators, fan speed control 

levers and similar controls and devices, to show final settings at completion of T & B work.  
Provide markings with paint or other suitable permanent identification materials. 

 
3.10 FIELD VERIFICATION: 

 
A. Contractor shall provide a pressure differential meter and air flow hood during final job 

observation for engineer's use to spot verify water and air flow readings. 
 

END OF SECTION 23 0500 
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SECTION 23 0700 
 

HVAC INSULATION 
 
PART 1 GENERAL 
 

1.01 DESCRIPTION OF WORK: 
 

B. The extent of the HVAC insulation work is hereby defined as furnishing, fabricating, 
assembling and installing complete, permanently installed commercial and industrial 
insulation systems as shown on the drawings and/or as included in this specification.  
Applicable portions of Section 23 0100, "HVAC General Provisions", shall also be a part of 
this section of the specifications. 

 
1.02 QUALITY ASSURANCE: 

 
B. Materials furnished under this specification shall be standard, cataloged products, new and 

commercially available, suitable for service requiring high performance and reliability with 
low maintenance, and free from all defects. 

 
C. Specified components of this insulation system, including facings, mastics, and adhesives, 

shall have a fire hazard rating not to exceed 25 for flame spread and 50 for smoke developed, 
as per tests conducted in accordance with ASTM E84 (NFPA 255) methods. 

 
D. Provide materials by firms engaged in the manufacture of insulation products of the types and 

characteristics specified herein, whose products have been in use for not less than five years. 
 
 
PART 2 PRODUCTS 

 
1.03 PIPE INSULATION 

 
A. TYPE P1 

1. Flexible, closed cell elastomeric, nominal 6 PCF density, K factor 0.27 maximum at 75º F 
mean. 
 

2. Approved products: 
a. Armstrong AP Armaflex 
b. Manville Aerotube II 
c. Nomaco Therma-Cel 
d. Rubatex R-180-F5 

 
2.01 DUCT INSULATION: 

 
A. TYPE D1:  ASTM C553 TYPE 1CLASS B3 

1. Fiberglass, nominal 1 PCF density blanket, K factor 0.31 maximum at 75º F mean, with 
factory applied FSK (Foil-Scrim-Kraft) vapor barrier jacket, for temperatures to 250º F. 

2. Approved products: 
a. CertainTeed "Standard Duct Wrap" 
b. Manville "Microlite" 
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c. Owens/Corning Fiberglass RFK-75 
d. Knauf "Ductwrap" 

 
B. TYPE D2:  ASTMC - 1071 TYPE 1 

1. Fiberglass, nominal 2.0 PCF density liner, K factor 0.26 maximum at 75º F mean, black 
coating, for temperatures to 250º F. 

2. Approved products: 
a. CertainTeed Ultralite Duct Liner 200 
b. Manville Linacoustic 
c. Knauf Duct Liner M 

 
 
PART 3 EXECUTION 
 

3.01 INSTALLATION OF PIPE INSULATION 

A. Install insulation products in accordance with the manufacturer's written instructions, and in 
accordance with recognized industry practices. 

B. Install insulation on pipe systems subsequent to testing and acceptance of test. 

C. Install insulation materials with smooth and even surfaces.  Insulate each continuous run of 
piping with full-length units of insulation, with a single cut piece to complete the run.  Do no 
use cut pieces of scraps abutting each other. 

D. Clean and dry pipe surfaces prior to insulation.  Butt insulation joints firmly together to ensure 
a complete and tight fit over surfaces to be covered. 

E. Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to prevent puncture 
or other damage.  Seal open ends of insulation with mastic.  Sectionally seal all butt ends of 
chilled water and condensate drain piping insulation at fittings with white vapor barrier 
coating. 

F. Cover valves, flanges, fittings, and similar items in each piping system with equivalent 
thickness and composition of insulation as applied to adjoining pipe run.  Install factory 
molded, precut or job fabricated units (at Installer's option).  Finish cold pipe fittings with 
white vapor barrier coating and hot piping with white vinyl acrylic mastic, both reinforced 
with glass cloth. 

G. Extend piping insulation without interruption through walls, floors and similar piping 
penetrations, except where otherwise indicated. 

H. Coat closed-cell elastomeric insulation exposed to weather with white vinyl lacquer-type 
coating. 
 

3.02 INSTALLATION OF DUCTWORK INSULATION: 
 

A. General: Install insulation products in accordance with the manufacturer's written instructions, 
and in accordance with recognized industry practices. 
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B. Install insulation materials with smooth and even surfaces. 
 

C. Clean and dry ductwork prior to insulation.  Butt insulation joints firmly together to ensure 
complete and tight fit over surfaces to be covered. 

 
D. Maintain integrity of vapor-barrier on ductwork insulation, and protect it to prevent puncture 

and other damage.  Tape all punctures.  Seal all longitudinal and circumferential joints with 
FSK tape. 

 
E. Extend ductwork insulation without interruption through walls, floors and similar ductwork 

penetrations, except where otherwise indicated. 
 

F. External insulation shall be applied in addition to liner where liner (type D2)  is specified. 
 

G. All internal insulation shall be adhered to the duct with 100% coverage of approved fire 
retardant mastic.  All edges shall be sealed. Any abrasions or tears repaired with mastic.  
Increase indicated duct sizes to compensate for liner thickness. 

 
3.03 INSULATION REQUIREMENTS: 

 
A. Refrigerant gas piping:  

1. TYPE P1 
2. 3/4 INCH THICKNESS 

 
B. Condensate Drain Piping: 

1. TYPE P1 
2. 3/4 INCH THICKNESS 
 

C. Ductwork, Interior Supply, Return and Outside Air: 
1. TYPE D1 
2. 2 INCH THICKNESS 

 
D. Ductwork, Supply and Return within 10 feet of fan-coil unit: 

1. TYPE D2 
2. 1 INCH THICKNESS 

 
 
 
END OF SECTION 23 0700
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SECTION 23 0900 
 

AUTOMATIC TEMPERATURE CONTROL SYSTEM 
 
 
PART 1 -  GENERAL 
 
1.01 DESCRIPTION OF WORK: 

 
A. The extent of Automatic Temperature Control (ATC) work is indicated on the drawings and the 

schedules and by the requirement of this section and section 23 0100. 
 
1.02 ACCEPTABLE MANUFACTURERS: 

 
A. The major components of the Automatic Temperature Control System shall be provided by the Air 

Conditioning equipment manufacturer.  Miscellaneous components shall be as manufactured by 
Johnson, Staefa or Honeywell. 

 
1.03 RELATED WORK: 

 
A. All electrical control wiring in connection with the Automatic Temperature Control (ATC) system 

shall be furnished and installed under this section, unless shown on the electrical drawings. Power 
wiring shall be provided by Division 16-Electrical. 

 
B. All duct smoke detectors shall be furnished and wired into the Fire Alarm system under Division 16-

Electrical.  These detectors shall be installed and wired for fan shutdown under this section.  
 

C. All cutting and patching necessary for the installation of Control System shall be done by the General 
Contractor. 

 
1.04 SUBMITTALS: 

 
A. Diagrams:  Separate diagrams for each system, including power supply through starters and motors; 

motor starting and interlock wiring; pushbuttons; all control wiring; interior electrical circuits of 
control instruments with terminal designations; control motors; colors of wires; location of 
instruments and remote elements; horsepower of motors; normal position of valves, dampers, and 
relays, etc. A detailed description of the operation of the control system, including control device 
designation shall accompany the drawings.  A copy of the appropriate approved diagram and 
description of operation shall be framed under glass and mounted near each system control panel. 

 
1.05 WARRANTY: 

 
A. The system shall be warranted for a period of one year following the date of beneficial use.  Any 

manufacturing defects arising during this warranty period shall be corrected without cost to the 
owner. 

 
 
PART 2 -  PRODUCTS 
 
2.01 SENSORS: 
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A. Room Thermostats: 
 

1. Thermostats shall be commercial grade, seven-day programmable, low voltage dual set point 
with sub-base, fan on-auto, and heat-off-auto-cool control. Thermostats shall have locking covers 
or lockable setpoints. 

2. All room thermostats shall be same shape and appearance and shall have locking covers 
3. Temperature sensors shall be of the thermistor type with a high resistance change versus 

temperature change to insure good resolution and accuracy.  Sensor shall be available for room, 
duct and well mounting.  Sensors shall connect to remote controller by means of a two-wire 
unshielded cable.  Room type sensors shall be available in various ranges to properly suit the 
application. 

 
2.02 DAMPER ACTUATORS: 

 
A. Damper actuators shall be digital, oil-immersed gear type.   

 
2.03 CONTROL PANELS: 

 
A. Control panels shall be fully enclosed cabinets with all steel construction.  Cabinets shall have hinged 

door with locking latch or bolt on cover plate.  All cabinet locks shall be common keyed.  Panel shall 
be wall mounted or free standing as located on mechanical drawings. 

 
B. All devices shall be located within the cabinet and mounted to a sub-panel unless stated otherwise in 

this specification. 
 

C. Provide nameplates for all door flush mounted devices. 
 
 
PART 3 -  EXECUTION 
 
3.01 ELECTRIC WIRING: 

 
A. Low voltage control wiring shall be run in EMT conduit in exposed areas and in vertical risers 

between floors.  Plenum rated wire may be used without conduit in concealed but accessible areas. 
 

B. Line voltage control wiring shall be run in EMT conduit.  
 
3.02 TEST AND CALIBRATION: 

 
A. After completion of installation, all controls shall be tested and calibrated to operate as required in 

this specification. 
 

B. Upon request by the Architect's representative, demonstration of proper control system operation 
shall be provided prior to final job acceptance. 

 
 
 
3.03 SEQUENCE OF OPERATION: 

 
A. The automatic temperature control systems shall provide control functions as detailed in the 

following paragraphs. 
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B. Split system heat pump shall be controlled by a wall mounted, seven-day programmable thermostat, 
designed for commercial applications. Thermostat shall provide fan control to allow operation of the 
fan in the “ON” mode during occupied hours and the “AUTO” mode during unoccupied hours, 
without human intervention. A two-position motorized damper, located in the outside air duct to each 
fan-coil unit, shall open when the unit is in the occupied mode and close when the unit is in the 
unoccupied mode. If the thermostat is incapable of providing the specified outside air damper control, 
a separate time clock shall be provided to control the outside air damper. (The outside air damper 
may not be simply interlocked with the blower.) 

 
C. Gas Fired Unit Heaters shall be controlled by wall mounted, heating-only thermostats. 

 
D. Fans shall be controlled as indicated on the drawings. Where motorized outside air dampers are 

provided and specified to be interlocked with an exhaust fan, provide control components necessary 
to accomplish the specified function. 

 
 
 
END OF SECTION 23 0900
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SECTION 23 3100 
 

DUCTWORK AND ACCESSORIES 
 
 

PART 1 GENERAL 
 

1.01 DESCRIPTION OF WORK: 
 

A. The extent of ductwork is indicated on the drawings and in the schedules, and by the 
requirements of this section and section 23 0100. 

 
1.02 QUALITY ASSURANCE: 

 
A. Industry Standards:  Comply with SMACNA (Sheet Metal and Air Conditioning Contractors' 

National Association) HVAC Duct Construction Standards, First Edition, recommendations for 
fabrication, gauges, construction and details, and installation procedures, except as otherwise 
indicated. 

 
B. Comply with ASHRAE (American Society of Heating, Refrigerating and Air Conditioning 

Engineers) 1985 Fundamentals Handbook recommendations, except as otherwise indicated. 
 

1.03 SUBMITTALS: 
 

A. Submittals shall be in accordance with requirements of Section 15050, "HVAC General 
Provisions". 

 
B. Shop Drawings: Low Pressure Metal Ductwork:  Submit dimensioned layouts of ductwork 

showing both the accurately scaled ductwork and its relation to space enclosure.  Show 
modifications of indicated requirements, made to conform to local shop practice, and how those 
modifications ensure that the free area, materials and weights are not reduced. 

 
PART 2  PRODUCTS 
 

2.01 LOW PRESSURE DUCTWORK & ACCESSORIES: 
 

A. Ductwork Metal and Gauges:  Except as otherwise indicated, fabricate ductwork from galvanized 
sheet steel complying with ASTM A527, Lockforming Quality, with ASTM A525 G90 zinc 
coating, mill phosphatized. Gauges to comply with SMACNA standards. 

 
B. Duct Sealant:  Non-hardening, non-migrating mastic or liquid elastic sealant (type applicable for 

the fabrication/installation detail) as compounded and recommended by the manufacturer 
specifically for sealing joints and seams in ductwork. 

 
C. Ductwork Support Materials:  Except as otherwise indicated, provide upper attachment, hangers 

of galvanized steel straps, or steel rods and lower attachment for support of ductwork.  
Hanging/support systems shall be in accordance with SMACNA requirements. 

 
D. Turning Vanes:  Provide double thickness turning vanes in the size and type indicated in 

SMACNA Standards. 
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E. Duct Access Doors:  Provide removable duct access doors as indicated, 12 inches x 12 inches 
minimum or in sizes indicated, with gaskets and insulation where ductwork is indicated to be 
insulated.  Secure with easy access window lock type latches. 

 
F. Flexible Ductwork:  Unless otherwise specified, provide factory-fabricated, UL 181 Class 1 

round flexible air ductwork, where shown, in size indicated.  Provide with metal or nylon duct 
clamps. Constructed of steel helix core bonded to liner.  Insulate with 1" fiberglass covered with 
seamless vapor barrier jacket. 

 
G. Flexible Ductwork Fittings:  Provide spin-in type fitting for connecting low-pressure flexible duct 

to sheet metal.  Fitting to be same diameter as round duct, with fixed extractor, and damper with 
operator and lock nut.  Fitting to be galvanized steel, gauge as recommended by manufacturer. 

 
H. Round ductwork shall be spiral seam type. 

 
 
PART 3 EXECUTION 

 
3.01 DUCTWORK: 

 
A. All ductwork shall be low pressure construction.  

 
B. Fabricate rectangular ductwork with joints, seams and reinforcements as indicated, complying 

with recognized industry standards and SMACNA Standards. 
 

C. Reinforce rectangular ductwork with angle frames to SMACNA Standards. 
 

D. Crossbreaking:  In addition to required reinforcement of rectangular work, stiffen flat duct 
surfaces over 12 inches wide by crossbreaking. 

 
E. Co-ordinate duct liner requirements with HVAC insulation specifications. 

 
F. Fabricate round ductwork with spiral seams and fabricated fittings complying with recognized 

industry standards and SMACNA Standards. 
 

G. Assemble and install ductwork in accordance with recognized industry practices which will 
achieve air tight and noiseless systems, capable to performing each indicated service.  Install each 
run with a minimum of joints.  Align ductwork accurately at connections, within 1/8 inch 
misalignment tolerance and with internal surfaces smooth.  Support ducts rigidly with suitable 
ties, braces, hangers and anchors of the type which will hold ducts true-to-shape and to prevent 
buckling. 

 
H. Locate ductwork runs, except as otherwise indicated, vertically and horizontally and avoid 

diagonal runs wherever possible.  Locate runs as indicated by diagrams, details and notations or, 
if not otherwise indicated, run ductwork in the shortest route which does not obstruct usable space 
or block access for servicing the building and its equipment.  Hold ducts close to walls, overhead 
construction, columns, and other structural and permanent-enclosure elements of the building. 
Limit clearance to 0.5 inch where furring is shown for enclosure or concealment of ducts, but 
allow for insulation thickness, if any.   
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I. Where possible, locate insulated ductwork for 1.0 inch clearance outside of insulation.  Wherever 
possible in finished and occupied spaces, conceal ductwork from view, by locating in mechanical 
shafts, hollow wall construction or above suspended ceilings.  Do not encase horizontal runs in 
solid partitions, except as specifically shown.  Coordinate the layout with suspended ceiling and 
lighting layouts and similar finished work. 

 
J. Electrical Equipment Spaces:  Do not run ductwork through transformer vaults and other 

electrical equipment spaces and enclosures. 
 

K. Coordinate duct installations with installation of accessories, dampers, coil frames, equipment, 
controls and other associated work of the ductwork system. 

 
L. Support ductwork from building structure in accordance with SMACNA standards and anchor 

with bolts, concrete inserts, steel expansion anchors, welded studs, C-clamps or special beam 
clamps. 

 
M. Connect low pressure duct branches with extractors or splitter dampers indicated. 

 
N. Seal ductwork as follows: 

1. Low Pressure  Seal Class C 
 

O. Maximum length of low pressure flexible duct shall be 6 feet.  Install flexible ductwork as 
straight and taut as possible.  Secure with duct clamps, sealant, and tape as recommended by 
SMACNA and flex duct manufacturer. Flexible duct may not be used above inaccessible ceilings 
or in exposed locations. 

 
3.02 CLEANING AND PROTECTION: 

 
A. Clean ductwork internally, unit-by-unit as it is installed, of dust and debris.  Clean external 

surfaces of foreign substances which might cause corrosive deterioration of the metal; or, where 
ductwork is to be painted, might interfere with painting or cause paint deterioration. 

 
B. Strip protective paper from stainless ductwork surfaces, and repair finish wherever it has been 

damaged. 
 

C. Temporary Closure:  At ends of ducts which are not connected to equipment or air distribution 
devices at the time of ductwork installation, provide temporary closure of polyethylene film or 
other covering which will prevent the entrance of dust and debris until the time connections are to 
be completed. 

 
 
 
END OF SECTION 23 3100
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SECTION 23 3300 
 

LOUVERS AND DAMPERS 
 

PART 1 GENERAL 
 

1.01 DESCRIPTION OF WORK: 
 

A. The extent of louver and damper requirements is indicated by the drawings (including 
schedules) and by this section of the specifications and section 23 0100. 

 
1.02 QUALITY ASSURANCE: 

 
A. Provide louvers and dampers with performance data certified by AMCA (Air Movement and 

Control Association). 
 
 
PART 2 PRODUCTS 
 

2.01 LOUVERS: 
 

A. Provide stationary, drainable blade louvers, 6 inches deep, with a drain gutter in each blade 
and downspouts in jambs and mullions.  Blades shall be contained within a single 6 inch 
frame.  Louver construction shall be fully welded 12 gauge 6063 extruded aluminum alloy 
frame with integral caulking slots.  Aluminum screen, 1/2 inch square mesh, 16 gauge, shall 
be contained within a removable frame.  Louvers shall be mill finish.  Air pressure drop shall 
not exceed 0.15 inch water column, and water penetration shall not exceed 0.1 ounce per 
square foot when tested at a free area velocity of 1000 FPM in accordance with AMCA 
Standard 500. 
1. Ruskin ELF 6375DX 
2. Airolite K6776 
3. Arrow 265 
4. Dowco DEB-06 

 
2.02 DAMPERS: 

 
A. Furnish and install, at locations shown on plans or in accordance with schedules or 

specifications, dampers of characteristics described herein. 
 

B. UL labeled fire dampers shall be classified "For use in dynamic systems". 
 

2.03 MANUAL BALANCING DAMPERS: 
 

A. Manual Balancing Dampers shall be opposed-blade (or single-blade) type fabricated from 
galvanized steel. Pivot rods (axles) shall be 1/2 inch square or hexagonal with non-stick and 
non-corrosive bearings. Control shaft shall be 3/8 inch square plated steel with locking hand 
quadrant. 
1. Ruskin MD35 
2. Arrow 1770 
3. AW&V VC-21 
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4. Vent Products 5201 
5. United Air DO-3 

 
2.04 FIRE DAMPERS: 

 
A. Furnish and install, at locations shown on plans or as required by governing codes, dynamic 

rated fire dampers constructed and tested in accordance with UL Safety Standard 555.  Each 
fire damper shall have a 1-1/2 hour fire protection rating, 165ºF fusible link, and shall include 
UL Label.  Fire dampers shall be equipped for vertical or horizontal installation as required by 
the location indicated.  Dampers shall be gravity operated for vertical installations, by closure 
springs and latches for horizontal installations.  Dampers in return air openings or behind 
grilles or registers shall be type A.  Dampers in low pressure ductwork shall be type B.  
1. Ruskin (DIBD2) 
2. Air Balance 
3. Vent Products 

 
 
PART 3 EXECUTION 
 

3.01 INSPECTION: 
 

A. Installer must examine areas and conditions under which louvers and dampers will be installed 
and notify Contractor in writing of conditions detrimental to proper installation. 

 
3.02 FIELD QUALITY CONTROL: 

 
A. Touch up paint on damaged exposed parts of devices or replace if necessary. 

 
3.03 INSTALLATION - FIRE DAMPERS: 

 
A. Fire dampers shall be installed utilizing steel sleeves, angles, other materials, and practices 

required to provide an installation equivalent to that utilized by the manufacturer when 
dampers were tested at UL.  Installation shall be in accordance with the damper 
manufacturer's instructions. 

 
B. Prove damper location and access adequacy after damper installation. 

 
C. Provide duct access door that will allow resetting of damper and replacement of the link.  

Access shall be 12 x 12-in. (31 x 31-cm) minimum, except for smaller ducts, where access 
shall be as large as practical. 

 
D. Ceiling access shall be coordinated with the ceiling. 

 
 
 
END OF SECTION 23 3300 
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SECTION 23 3400 
 

FANS 
 
 
PART 1  GENERAL 
 

1.01 DESCRIPTION OF WORK: 

A. The extent of fan work is shown on drawings and in schedules and by requirements of this 
section and section 23 0100. 

 
B. Refer to automatic control sections for automatic controls required in connection with fans; not 

work of this section. 
 

C. Refer to ductwork sections for materials and sheet metal work required in conjunction with fans; 
not work of this section. 
 

D. Refer to electrical specifications for electrical connection work required in conjunction with fans; 
not work of this section. 
 

1.02 MANUFACTURER: 
 

A. Provide products produced by one of the following: 
1. Acme 
2. Ammerman 
3. Big Ass Fans 
4. Carnes 
5. Greenheck 
6. Loren Cook Co. 
7. Penn 

 
B. Electrical Standards:  Provide electric motors and products which have been listed and labeled by 

Underwriters Laboratories and comply with NEMA Standards. 
 

C. NFPA Compliance:  Comply with National Electrical Code (NFPA No. 70) as applicable to 
installation of fan motors and associated electric wiring and equipment. 
 

D. AMCA Compliance:  Comply with Air Movement and Control Association standards pertaining 
to testing, performance and sound ratings of fans. Fans shall bear AMCA seal. 
 

E. Certifications, Fan Performance:  Provide fans whose performance, under specified conditions, is 
certified by manufacturer. 

 
 
PART 2 PRODUCTS: 
 

2.01 FANS AND BLOWERS: 
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A. General:  Except as otherwise indicated, provide fan manufacturer's standard materials and 
components as indicated by published product information, design and construction as 
recommended by manufacturer, and as required for a complete installation.  Belt drives shall be 
adjustable, size for 150% of motor h.p. 

 
B. Fan motor enclosure shall be the drip-proof type unless specifically indicated otherwise. 

 
C. Wall Propeller Fans:  Fans shall be of steel panel construction complete with axial flow fan 

wheel, motor and drive, wall sleeve with OSHA inlet guard, backdraft damper and factory wired 
disconnect switch. Where indicated in the fan schedule, provide two-speed, two-winding motor. 

 
D. Ceiling Exhaust Fans: Ceiling exhaust fans shall be constructed of a galvanized sheet metal 

housing with acoustical liner, inlet grille, electrical disconnect, centrifugal blower wheel and 
outlet duct collar with gravity shutter. Provide accessory speed control, mounted to top of 
housing, for balancing purposes. Motor and fan wheel shall be isolated from the housing. 

 
 

PART 3 EXECUTION 
 

3.01 INSPECTION: 
 

A. Installer must examine areas and conditions in which fans and components are to be installed and 
notify Contractor in writing of conditions detrimental to proper completion of the work.  Do not 
proceed with the work until unsatisfactory conditions have been corrected in a manner acceptable 
to Installer. 

 
3.02 INSTALLATION OF FANS: 

 
A. Install fans where shown, in accordance with manufacturer's written instructions, requirements of 

NEC, and recognized industry practices, to ensure that fans comply with requirements and serve 
intended purposes. 

 
B. Coordinate with other work, including ductwork and electrical connection work as necessary for 

interfacing installation of fans properly with other work. 
 

C. Comply with AMCA's installation safety practices as applicable to fans. 
 

D. Check alignment and, where necessary, realign shafts of coupled motors and fans within 
tolerances recommended by manufacturer. 

 
E. Install units as shown; comply with manufacturer's indicated installation method, if any, and with 

vibration isolation sections of these specifications. 
 

F. Cap openings not connected to equipment or ductwork. Upon completion of fan installation, 
provide covering for fan to prevent entrance of dirt and construction debris until connections are 
completed. 

 
3.03 ELECTRICAL CONNECTIONS: 
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A. Ensure fan units are wired properly, with rotation in direction indicated and intended for proper 
fan performance. 

 
B. Provide positive electrical fan and motor grounding. 

 
3.04 FIELD QUALITY CONTROL: 

 
A. Upon completion of installation of fan, and after motor has been energized with normal power 

source, test fan to demonstrate compliance with requirements.  Where possible, field correct 
malfunctioning units, then reset to demonstrate compliance.  Replace units which cannot be 
satisfactorily corrected. 

 
 
 
END OF SECTION 23 3400 
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SECTION 23 3700 
 

AIR DISTRIBUTION DEVICES 
 

 
PART 1 GENERAL 
 

1.01 DESCRIPTION OF WORK: 
 

A. The extent of air distribution devices requirement is indicated by drawings, schedules, and the 
requirements of this section and Section 23 0100. 
 

 
PART 2 PRODUCTS 
 

2.01 GRILLES, REGISTERS AND DIFFUSERS: 
 

A. Grilles, registers, and diffusers as indicated on the drawings have been selected from the catalog 
of the manufacturer scheduled.  Sizes and performance of the manufacturer being furnished shall 
be coordinated to insure conformity with design basis. 

 
B. Sidewall supply grilles and registers shall have vertical front blades; sidewall return grilles shall 

have horizontal blades. 
 

C. Grilles and registers with borders shall have felt or rubber gaskets cemented to the back face and 
holding screws not over 18 inches on centers around the perimeter. Holding screws shall be 
counter-sunk to fit flush with face of grille or register. 

 
D. Grilles passing air through partitions shall be as described for wall return grilles, one for each side 

of partition. 
 

E. Register dampers shall be of the gang-operated, opposed blade type, operated through the face of 
the register.  Operating mechanism shall not project through the register face. 

 
F. Mounting frame shall be coordinated with architectural reflected ceiling plans unless noted 

otherwise. 
 

G. Finish of grilles, registers, and diffusers shall be as indicated on plans unless noted otherwise. 
Ductwork, dampers, etc., visible through the face of the grille, shall be painted flat black. 

 
H. Acceptable manufacturer shall be Price, Titus, Tempmaster, Krueger, Carnes, Anemostat, or 

Metal-Aire. 
 

2.02 EXTRACTORS: 
 

A. Extractors shall be provided at low pressure branch duct take-offs. Extractors shall be equipped 
with devices for locking in desired position; where located more than 18 inches from air outlet, 
provide an adjusting rod extending to within 12 inches of outlet. 
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B. Extractors shall be Price “AE1”, Titus "AG45", Krueger "EX8", Carnes "RXVA", Metal-Aire 

"101-1", or approved equal. 
 

 
PART 3 EXECUTION 

 
3.01 INSPECTION 

 
A. Installer must examine areas and conditions under which air distribution devices will be installed 

and notify Contractor in writing of conditions detrimental to proper installation. 
 

3.02 FIELD QUALITY CONTROL 
 

A. Touch up paint on damaged exposed parts of devices or replace if necessary. 
 

3.03 INSTALLATION - GRILLES AND REGISTERS 
 

A. Install wall grilles and registers with horizontal edges parallel to ceiling. 
 

B. Install wall mounted grilles with blades angled to block sightline through grille. 
 
 
 
END OF SECTION 23 3700 
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SECTION 23 5533 
 

GAS FIRED HEATING EQUIPMENT 
 

 
PART 1  GENERAL 
 

1.01 DESCRIPTION OF WORK: 
 

A. The extent of gas fired heating equipment work is indicated by drawings and schedules, 
and by the requirements of this section and section 23 0100. 

 
B. All gas fired heating equipment shall be listed and labeled by Underwriter's 

Laboratories. 
 

C. Refer to electrical specifications and drawings for electrical characteristics and 
connections to all heating equipment.  Coordinate all electrical equipment with the 
electrical documents. 

 
D. Refer to Automatic Temperature Control section for control of heaters. 

 
E. ARI Compliance:  Comply with applicable portions of ARI 410, "Standard for Forced-

Circulation Air-Cooling and Air-Heating Coils". 
 

F. NFPA Compliance:  Comply with applicable provisions of NFPA Standard No. 90A, 
"Air Conditioning and Ventilating Systems". 

 
G. AGA Compliance: Each heater shall be certified by the American Gas Association and 

shall bear the AGA label. 
 

H. NEC Compliance:  Comply with National Electrical Code (NFPA 70), as applicable to 
installation of gas fired heating equipment. 

 
PART 2  PRODUCTS: 
 

2.01 UNIT HEATERS: 
 

A. Gas fired unit heaters shall be UL listed, tamper-resistant type designed for commercial 
usage. 

 
B. Heaters shall be fan-forced, power vented type designed for horizontal discharge, as 

indicated on the drawings. 
 

C. Heaters shall include Stainless steel heat exchanger and aluminized steel burner. 
 

D. Heaters shall be complete with 24 volt control transformer. Thermostat shall be tamper-
proof single pole type, wall mounted, with a 40-90ºF range. 

 
E. Heaters shall have individually adjustable, vertical and horizontal discharge louvers. 
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F. Heaters shall be complete with single stage gas control with regulated redundant gas 
valve, electronic spark ignition, flame supervision, fan control and thermal overload 
protection. 

 
G. Heaters shall be manufactured by Reznor, Modine or Sterling. 

 
 

 
 
PART 3  EXECUTION: 
 

3.01 INSTALLATION: 
 

A. Heating equipment shall be installed in accordance with the manufacturer's 
recommendations. 
 

B. Heater venting shall be sized and installed in strict compliance with the manufacturer’s 
recommendations. 

 
 
 
END OF SECTION 23 5533 
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SECTION 23 8126 
 

SPLIT SYSTEM AIR CONDITIONERS 
 

 
PART 1 GENERAL 

 
1.01 DESCRIPTION 

 
A. Furnish and install factory assembled, piped and wired heat pump of the type operational 

characteristics, and capacity as shown and scheduled.  The manufacturer shall have available 
factory trained service engineers and an inventory of replacement parts within a one hundred 
mile radius of the job site. 
 

B. Acceptable manufacturers are Carrier, Trane or Lennox. 
 

C. Compressor shall be warranted against parts failure for five (5) years. 
 

D. Submit catalog cuts, certified performance data and dimensional data. 
 

1.02 QUALITY ASSURANCE: 
 

A. Referenced codes and regulations are minimum standards.  Where the requirements of these 
specification or drawings exceed those of the codes and regulations, the drawings and 
specifications govern. 
 
 

PART 2 PRODUCTS 
 

2.01 GAS FIRED FURNACES: 
 

A. Furnaces shall be gas-fired, condensing type, minimum 96% combustion efficiency, with air 
flow as shown. 
 

B. Heating capacity shall be as scheduled on drawings. 
 

C. Blower and Blower Motor:  Blower shall be centrifugal type, statically and dynamically 
balanced.  Motor shall have factory-lubricated bearings, multiple-speed, direct drive. 
 

D. Filters:  Furnace shall have 2” thick MERV13 pleated filters. 
 

E. Casing shall be of 22-gauge steel with baked enamel finish. 
 

F. Heat exchanger shall be cold rolled steel and sectional in design. 
 

G. Burners shall be aluminized steel and tapered for even gas distribution. 
 

H. Controls shall include redundant gas valve, power interruption protection and combustion air 
switch. 
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I. Provide the following accessories:  Bottom return air plenum and filter rack, intermittent pilot 
with spark ignition. 
 

2.02 DX COOLING COIL: 
 

A. Furnish and install direct expansion cooling coils in the location and manner shown on the 
plan.  Cooling capacity of the coil shall be as scheduled on drawings. 
 

B. Coil shall be encased, “A” type, constructed with aluminum plate fins mechanically bonded to 
nonferrous tubing with all joints brazed.  Coils shall have a factory-installed tubing with all 
joints brazed.  Coils shall have a factory-installed refrigerant metering device and be equipped 
with refrigerant line fittings which permit mechanical or sweat connections. 
 

C. Casing shall be insulated and constructed of galvanneal steal, bonderized with and furnished 
with baked enamel. 

 
2.03 AIR COOLED CONDENSING UNIT: 

 
A. Factory assembled and tested, complete with prewired controls, motor, compressor, coils, fan 

and hail guard. 
 

B. Units shall be enclosed in a factory finished heavy gauge galvanized steel cabinet.  Units shall 
have capacities as scheduled on drawings. 

 
C. Compressors shall be hermetic, two speed, with positive pressure lubrication system, vibration 

isolators, suction and discharge valves, oil filter and oil level sight glass, crankcase heater, 
discharge muffler, suction line strainer and relief valve.   

 
D. Unit safeties shall include protection for low power supply voltage and/or phase loss. 

 
2.04 REFRIGERANT PIPE: 

 
A. Type K copper, acid cleaned and sealed, with wrought copper sweat fittings. 

 
B. Joints in refrigerant piping shall be made with "Sil-fos", or equivalent. 

 
2.05 THERMOSTATS: 

 
A. For each heat pump system, provide a wall mounted, commercial, programmable thermostat 

with the capability to operate the FCU blower in the “ON” position during occupied hours and 
the “AUTO” position during unoccupied hours, without human intervention. Blowers shall be 
set to run in the on position during occupied hours. 
 

2.06 MOTORIZED OUTSIDE AIR DAMPERS: 
 

A. For each split system air conditioner, provide a two-position motorized outside air damper 
interlocked to open ONLY when the system is in “OCCUPIED” mode. NOTE that this does 
NOT mean whenever the fan is running!  (Fan may be running intermittently during 
unoccupied times. In these instances, the outside air damper should remain closed.) 
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PART 3 EXECUTION 
 

3.01 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Handle unit carefully to prevent damage, breaking, denting and scoring.  Damaged units or 
damaged components shall not be installed.  Replace all damaged parts with new parts from 
the manufacturer. 
 

B. If unit is to be stored prior to installation store in a clean, dry place.  Protect from weather, 
dirt, fumes, water, construction, and physical damage. 

 
C. Comply with manufacturer's rigging and installation instructions for unloading the unit and 

moving it to the final location. 
 

3.02 START UP 
 

A. Factory start-up supervision and owner training shall be included. The installing Contractor’s 
technician shall also be present during this time period. 
 

3.03 INSTALLATION 
 

A. Execute the work in accordance with the specifications and in accordance with the 
manufacturer's instructions and only by workmen experienced in this type of work. 
 

 
 
 
END OF SECTION 23 8126
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SECTION 26 0000 

ELECTRICAL GENERAL PROVISIONS  

PART 1 - GENERAL 

1.01 SCOPE 

A This section applies to all Sections of Division 26 00 00 – Electrical General Provisions. 

B The general provisions of the Contract, including General and Supplementary Conditions and General 
Requirements, apply to the work specified in this section and in all sections of this division. 

1.02 WORK INCLUDED 

A Provide all labor, tools, and materials required for a complete and fully operational installation, as 
described on the Drawings or in the Specifications. 

B The work shall be installed in a neat and workmanlike manner. 

1.03 WORK NOT INCLUDED UNDER DIVISION 26 00 00 

A The following items of work are specified under other divisions of the specifications: 

1. Temporary service for construction. 
2. Electric motors. 
3. Electric heaters unless otherwise noted on the Drawings. 
4. Control and interlock wiring for work furnished under other divisions, except where specifically 

required under this division. 
5. Access panels in walls or ceilings. 
6. Field finish painting, except for field painting of electrical material with paint supplied by the 

manufacturer of the material. 
7. Starters for certain items of equipment are furnished under other divisions for installation under 

this division. 

B Refer to other sections of this division for work required in connection with the above items. 

1.04 DEFINITIONS 

A “Provide”: furnish and install, complete and ready for operation. 

B “Install”: receive, mount, and connect, complete and ready for operation. 

C “Wiring”: wires and cables installed with all required raceways, connectors, and fittings. 

D “Concealed”: not exposed to view; embedded in masonry or other construction; in furred spaces or 
above suspended ceilings; below grade. 

E “Exposed”: not concealed; not embedded or installed underground; under raised floors; inside 
trenches, tunnels, basements, inside built-up HVAC equipment, crawl spaces, and accessible attics. 

F  “The Drawings”: that portion of the Contract Drawings annotated as electrical. 

G “Furnish”: Supply, deliver to job site, protect and store. 
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1.05 ABBREVIATIONS 

A The abbreviations used on the Drawings and in the Specification are defined as follows: 

1. “AC”: Alternating Current 
2. “AFF”: Height above Finished Floor 
3. “AIC”: Ampere Interrupting Capacity 
4. “AICR”: Ampere Interrupting Current Rating 
5. “AHJ”: Authority Having Jurisdiction 
6. “NEC”: National Electrical Code 
7. “NIC”: Not in the Contract 
8. “NF”: or “N/F”: Non-fused 
9. “30A/2P”: Example of a circuit designation for a 30 Amp 2-Pole fused switch or a 30 Amp 2-

Pole circuit breaker or device. 
10. “FBO”: Furnished by Others 
11. “EC”: Electrical Contractor 
12. “EX”: Existing to Remain 
13. “EXR”: Existing Relocated – new location indicated on the Drawings. 
14. “HP”: Horsepower 
15. “kVA”: Kilovolt Ampere 
16. “kW”: Kilowatt 
17. “MCC”: Motor Control Center 
18. “MLO”: Main Lugs Only 
19. “NTS”: Not to Scale 
20. “WP”: Weatherproof 

1.06 CODES, RULES, AND REGULATIONS 

A Comply with the following: 

1. ASHRAE 90.1 – 2013. 
2. Local codes enforced by the local inspection authority. 
3. The edition of the National Electrical Code being enforced for this Project by the local inspection 

authority. 
4. All applicable laws and ordinances. 
5. The rules and regulations of electric utility company serving the Project applicable to the 

installation of service and metering equipment. 
6. The rules and regulations of the telephone company serving the Project applicable to the work 

required for routing telephone service into the facility. 

B Give all necessary notices, obtain all required permits, and pay all inspection and other fees imposed 
by Authorities Having Jurisdiction over the work. 

1.07 STANDARDS 

A The standards of the following organizations shall be applicable to the work: 

1. The National Fire Protection Association (NFPA) 
2. Underwriters Laboratories (U/L) 
3. National Electrical Manufacturers Association (NEMA) 
4. American National Standards Institute (ANSI) 
5. Institute of Electrical and Electronic Engineers (IEEE) 
6. Insulated Power Cable Engineers Association (IPECA) 
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7. Illuminating Engineering Society of North America (IESNA) 
8. National Electrical Testing Association (NETA) 
9. National Electrical Contractors Association (NECA), Standard of Installation 
10. American Society for Testing and Materials (ASTM) 

B Comply with the latest editions of standards applicable to the work. 

1.08 MATERIALS 

A All material shall be new, and shall comply with the indicated standards. 

B All material shall be UL labeled or UL listed, except where the material is of a type not included in 
the UL listing service, in which case the material shall comply with other applicable industry 
standards and the Contractor shall provide any examinations or certifications required by the local 
inspection authority in lieu of UL listing. 

C All material shall be of a suitable type and rating for the intended use, and shall be installed in 
conformance with the instructions and recommendations of the manufacturer. 

1.09 DRAWINGS 

A The Drawings are schematic in nature and do not indicate all of the required details of the work. All 
materials customarily considered to be a part of the electrical work and normally required for a 
complete and operational installation, shall be provided without additional cost to the Owner. 

B Refer also to the Drawings of all other trades to coordinate the electrical installation. 

C Equipment of other trades is shown schematically on the electrical Drawings. Examine the Drawings 
of the trade providing the equipment before roughing in the connections for it. Connect the equipment 
where actually installed, including wiring through any line voltage controllers, without any additional 
cost to the Owner. 

D Prior to roughing in circuits for equipment furnished by other trades, and prior to releasing for 
manufacture panelboards, starters or motor control centers feeding such equipment coordinate the 
electrical provisions being planned with the trade providing the equipment and submit any conflicts in 
writing. 

E The Architect or the Architect’s Engineer directs the location of any electrical outlet, or wall switch, 
or luminaries, or other equipment, to a location within 10 feet of the location shown on the Drawings 
at no additional cost to the Owner provided such relocation is made prior to the installation of the 
equipment being relocated. 

1.10 SUBMITTALS 

A General:  Submittals shall be in accordance with Specification Section 01 33 00. 

B Submittals are required for material as noted in other sections of this division. 

C Check shop Drawings prior to submission and provide date and signature of checker on each item. 
Note all corrections. Note any requested deviation from the Drawings or specifications, or if none, 
then so indicate. The Architect shall return Documents without review, where submitted without prior 
review by the Contractor. 
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D Review of submittals will be only for general conformance with the design concept indicated on the 
Drawings and in the Specifications and general compliance with the information given in the Contract 
Documents. Review will be made only of information clearly and specifically indicated in the 
submittal, and does not imply the acceptability of details, which are not so described in the submittal. 
Approval of a specific item shall not include approval of an assembly of which the item is a 
component. Contractor is responsible for: dimensions to be confirmed and correlated at the jobsite; 
information that pertains solely to the fabrication processes or to the means, methods, techniques, 
sequences and procedures of construction; coordination of the Work of all trades; and performing all 
work in a satisfactory manner. 

E Review of the submittal documents by the Architect does not relieve the Contractor of the 
responsibility to comply with all requirements of the Contract Documents. 

1.11 PROJECT CLOSEOUT 

A Furnish Closeout Documents in the manner and form described in Specification Section 01 77 00 
Contract Closeout. 

B Closeout Documents shall include the following: 

1. Final shop Drawings. 
2. As-built Drawings including as-built field layout Drawings. 
3. Operation and maintenance manuals. 
4. Receipts from the Owner stating that he has received satisfactory operational demonstrations and 

instruction for electrical systems. 
5. Signed receipts from the Owner for spare parts and materials that are specified to be furnished. 
6. Written guarantee. 
7. All required certifications, including certificate of inspection approval of the code-enforcing 

authority. 
8. All required test reports (include in operations and maintenance manual). 

1.12 AS-BUILT DRAWINGS 

A Provide as-built Drawings in the manner and form described in Specification Section 01 81 00 Project 
Record Documents. 

B As-built Drawings shall be maintained at the jobsite, and shall be available for review during 
construction. 

C Record the final arrangement of the work and exact locations of the work as installed. Provide 
photographs of buried grounding work prior to backfill of trenches. 

D As-built Drawings shall be kept current during the course of construction of the work. 
 

1.13 OPERATION AND MAINTENCE MANUALS 

A Provide minimum of three (3) copies of operation and maintenance manuals in the manner and form 
described in Specification Section 01 78 20 Operations and Maintenance Data. Manuals shall be 
typewritten, indexed, tabbed, and loose leaf bound in heavy duty 3-ring binders. 

B Manuals shall include the following: 

1. Operating instructions customized to this specific Project 
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2. Maintenance instructions 
3. Parts list 
4. Descriptive literature 
5. Location, telephone number and contact information of Contractors, distributors, dealers and 

authorized service agents. 
6. Test reports and certifications. 
7. Record copies of all shop or submittal Drawings and data 
8. Copies of all software on diskette or compact disk, licensed to the Owner. 

C Maintenance instructions and parts lists shall include the most detailed and advanced publications 
available from the equipment manufacturer. 

D Demonstrate the operation of the equipment to the Owner, including instruction in its use and 
operation. Provide instruction by manufacturers representatives where specified. 

E Provide operation and maintenance manuals for equipment and systems as specifically by the sections 
in Division 26 00 00. 

1.14 SPARE PARTS 

A Furnish spare parts as specified by the sections in Division 26 00 00. 

B Turn over spare parts to Owner’s representative. Store on site as directed by the Owner. Obtain 
written receipt detailing specific spare parts turned over and submit with Closeout Documents. 

C Replace at no cost to the Owner any spare parts used from the Owners stock prior to Substantial 
Completion or for warranty related repairs. 

1.15 GENERAL TESTING 

A Test all parts of the work to verify compliance with the Drawings and Specifications. 

B Verify tightness of all mechanical and electrical connections. 

C Verify integrity of all wiring systems to assure continuity, absence of unintentional grounds, and 
integrity of required grounds. 

D Perform any required special factory or field testing as specified in the other sections of this division. 
Provide all wiring, instruments, and personnel required to complete these tests. 

E Where other requirements of this division require testing in the presence of the Architect, provide at 
least seven (7) business days advance written notice of such testing to the Architect. 

F Where other requirements of this division require submission of written records of tests and test 
results, accumulate and submit all such reports and include as a separate section in the operations and 
maintenance manuals described elsewhere in this section. 

END OF SECTION 26 0000 
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SECTION 26 0500 

BASIC MATERIALS AND METHODS 

PART 1 - GENERAL 

1.01 GENERAL 

A. This section covers items of work required by more than one section of Division 26 00 00 – Electrical 
General Provisions. 

B. Refer to other Divisions for requirements pertaining to: 

1. Cutting and repairing  
2. Excavation and backfilling 
3. Concrete 
4. Field painting 
5. Equipment furnished under other Divisions and installed under this Division. 

1.02 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 33 00. 

B. Required for fireproofing system materials and  

C. Provide manufacturer’s data sheets with complete description of all components, catalog numbers, 
specific details of applicable UL listings, and detailed line drawings of fireproofing methodology to 
be used for each type of penetration. 

PART 2 - PRODUCTS 

2.01 MANUFACTURE 

A. Concrete Inserts: Grinnell, Kindorf, Unistrut, B-Line or Hohmann & Barnard. 

B. Drilled Anchors: All metal; heavy duty, non-caulking, expansion bolt anchor equivalent to Rawl 
#9650 Series or Red-Head, Hilti or Grinnell.  Minimum size used shall be ¼” machine thread. 

C. Metal Framing Channel: 1-5/8” x 1-5/8”, 12 Gauge, equivalent to Kindorf, Unistrut, B-Line, Power-
Strut, or Super-Strut. Use appropriate fittings of the same manufacture. 

2.02 WOOD BACKBOARDS 

A. Wood backboards shall be ¾” thick, grade B-C, plywood. Paint with gray color fire-retardant paint. 

B. Use backboards only in interior spaces and sized as indicated on the Drawings.  

2.03 NAMEPLATES 

A. Provide engraved plastic equipment nameplates for all switchboards, panelboards, motor control 
centers, starters, disconnects, primary selector switches, time clock controls, contactors, and 
transformers. 
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B. A circuit nameplate indicating circuit number and the equipment served shall be provided for each 
feeder in service switchboard, and each branch device in power distribution panels, and motor control 
centers. 

C. Distribution equipment nameplates shall state equipment designation, ampere rating, voltage and 
phase, and “fed from (name)”. 

D. Nameplates for individually mounted starters, safety switches, etc., shall state load served, circuit 
number, voltage and phase. 

E. Refer also to Section 26 27 26 “Wiring Devices” for additional requirements pertaining to Wiring 
Device labeling. 

F. Refer also to Section 26 05 53 “Electrical Identification” for additional Electrical Identification 
requirements. 

2.04 FIREPROOFING 

A. All fireproofing materials shall be the product of one manufacturer and shall be U.L. listed for the 
type of application where applied. 

B. Provide caulk, expanding foam, putty, rigid boards, tape and packing as required by the U.L. listing 
for the type of penetration being fireproofed. 

C. Fireproofing of sleeves, cable trays, troughs, and nipples to be used for low voltage cables shall be 
indefinitely non-hardening and removable with common hand tools. 

D. Fireproofing for penetrations of floor slabs shall also be waterproof for standing water in a non-fire 
condition. 

E. Acceptable Manufacturers: 

1. Dow Corning 
2. Hilti 
3. Nelson 
4. 3-M 
5. Other manufacturers as determined acceptable by the Architect. 

PART 3 - EXECUTION 

3.01 SUPPORTS 

A. All work shall be supported by structural elements of the building, except ceiling mounted equipment 
such as light fixtures, detectors, remote lamps, which shall be supported by ceiling support members 
independent of ceiling tiles. 

B. Size and spacing of supports shall be determined by the load to be supported such that the working 
load of supports will not exceed a safety factor of 4:1. 

C. Spacing intervals of supports shall in no case exceed intervals required by applicable codes. 

D. Plastic anchors and non-removable drive-in type expansion anchors are not acceptable. 
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E. Work under this division shall not be supported by piping, ducts, or the work of other trades, unless 
specifically noted on the Drawings or with the written permission of the Architect. 

F. Drilled anchors in sides of concrete joists shall be at least 3” from bottom of joist in the vertical plane. 

G. Provide drilled expansion bolt anchors to support all material mounted on masonry construction. 

H. All hardware, nuts, bolts, channel, braces, etc., used on the exterior of building shall be galvanized. 

I. Rod supports shall be constructed of minimum 3/8” nominal continuously threaded rod of a 
continuous length. Use of rod couplings to extend the length of hanger rod shall not be allowed. 

J. Work installed under Division 26 00 00 supported from or attached to structural steel members shall 
not be welded to steel members but shall be attached by clamping a device manufactured specifically 
for this purpose. 

K. Floor mounted equipment shall be anchored to supporting concrete pad with expansion anchors, 
minimum ½” nominal stud size. 

L. Framework required to support electrical equipment shall be constructed of 1 ½” x 1 ½” steel framing 
channel bolted together with fittings provided by the framing channel manufacturer. 

3.02 PAINTING 

A. Provide the following painting under Division 26 00 00 “Electrical General Provisions” in accordance 
with the requirements of the specification section describing Finish Painting. 

1. Plywood backboards – wood primer and finish coat of ASA 61 gray fire-retardant paint. 
2. Exposed conduits that are a part of the life safety distribution system – primer (on conduits only) 

and one coat of red enamel. 
3. Color of all field paint shall be as directed by Architect. 

B. The vendor for painting furnished under Division 26 00 00 “Electrical General Provisions” shall be 
Contractor’s primary painting Subcontractor. 

3.03 WOOD BACKBOARDS 

A. Unless otherwise noted on the Drawings, backboards shall be 8’-0” high by the width shown on the 
Drawings. 

B. Backboards shall be attached to supporting structure with 3/8” expansion anchors or toggle bolts with 
fender washers placed a maximum of 48” on center on all sides of backboard. 

3.04 CONCRETE 

A. Provide 3000 PSI concrete where concrete work is required to support equipment furnished under 
Division 26 00 00, such as for equipment pads, lighting standard bases, and concrete-encased duct 
banks. Refer to Drawings and other sections for locations where concrete is required. 

B. Exposed surfaces of concrete placed under this section shall be hand rubbed, and all edges shall have 
1” chamfer. 

3.05 EQUIPMENT PADS 
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A. Provide 4” high concrete pads for all floor mounted electrical distribution equipment, including 
switchboards, and elsewhere as specifically noted on the Drawings. 

B. Concrete pads for switchgear, switchboard motor control centers and UPS equipment shall be level to 
with 1/8” from front to back and from side to side. Provide (2) embedded steel “U” channels; 4” W X 
1 ½” H x 0.25” T, inverted and flush with the top of the pad. Channels shall be at the front and back 
of the pad located as directed by the equipment manufacturer, to provide a level base for the 
equipment. 

C. Anchor equipment in accordance with seismic study. 

3.06 EQUIPMENT OF OTHER TRADES 

A. Motors, heaters, and other utilization apparatus shall be mounted by the trade which furnished the 
apparatus. 

B. Provide all power wiring and connections for all electrically operated equipment. Power wiring 
includes wiring through any line voltage control devices, such as thermostats and manual starters. 

C. Phase connections of motors shall provide proper motor shaft rotation. 

D. Starters and contactors furnished under other divisions, except those furnished as an integral part of 
the equipment, shall be installed under this division. 

3.07 EQUIPMENT CONNECTIONS 

A. Connections to motors, transformers, duct heaters and other vibrating equipment shall be made with a 
short length of liquidtight flexible conduit, minimum 18”, installed in a manner to permit movement 
of equipment. 

B. For floor-mounted equipment, which is fed overhead and not located adjacent to a wall or column, 
provide a rigid conduit standpipe from floor to ceiling with a floor flange. Provide appropriate cast 
conduit “tee” fitting in standpipe for connection of equipment. 

3.08 MISCELLANEOUS WORK 

A. Perform all excavating, backfilling, cutting and repairing required for work included in this division. 

B. Protect all work from damage and from the entry of concrete, moisture, and other foreign materials. 

3.09 FIREPROOFING 

A. All penetrations of fire rated walls, slabs, partitions, and ceilings shall be fireproofed with a U.L. 
listed system that will maintain the original fire rating of the penetrated structure. 

B. Initial fireproofing of sleeves, cable trays and wireways for low voltage cables shall not be installed 
until cables are installed or until required for issuance of certificate of final inspection, whichever is 
earlier. 

END OF SECTION 26 05 00 
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SECTION 26 0519 

600 VOLT BUILDING WIRE AND CABLE 

PART 1 - GENERAL 

1.01 SCOPE 

A. This section covers:

1. Building Wire
2. Flexible Cords

B. Wires and cables used with special systems are specified with the respective system.

1.02 SIZE REFERENCE: AWG except as noted. 

1.03 QUALITY ASSURANCE 

A. All wire and cables shall be delivered to the jobsite in original unbroken packages, cartons or reels,
with the manufacturer’s name, UL label, and characteristics of the product plainly visible.

B. Wire or cable with defective or damaged insulation or jackets shall not be installed. Where damage,
such as cuts, gouges, or slices, is discovered in the insulation or jacket while being installed, the
damaged wire or cable shall be removed and replaced. Field taping or other repair of damaged wire or
cable is not acceptable.

1.04 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 33 00.

B. Provide for all wire, cable, and accessories.

C. Documents shall plainly indicate the construction of the product, illustrating compliance with all
requirements of Part 2, “Products”.

PART 2 - PRODUCTS 

2.01 BUILDING WIRE 

A. Conductors:

1. Material: copper, 98% conductivity.
2. Construction:

a. AWG 10 and AWG 12: solid only
b. AWG 8 and larger: stranded unless otherwise detailed on the Drawings.
c. AWG 14 and smaller: stranded (control use only).

B. Insulation:

1. Type THWN/THHN, dual-rated.
2. Type XHHW: for underground secondary service entrance.
3. Type SFF: for wiring inside of luminaries.
4. Type SIS: for control wiring inside switchboards.
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C. Voltage Rating: 600

D. Color Coding:

1. Unless contrary to requirements of local codes, the following color code shall apply:

120/208 volts 
Phase A – black 
Phase B – red 
Phase C – blue 
Neutral – white 
Ground – green 

2. Isolated Ground Conductor color code: AWG 10 and smaller: green with yellow stripe in
insulation. AWG 8 and larger: continuous green tape and two bands yellow tape adjacent to each
other.

3. If local codes require other than these color codes to be used, the local codes shall be complied
with.

4. Color code shall be indicated by:

a. AWG #10 and smaller: insulation color
b. AWG #8 and larger: colored tape applied at all terminations, and junction boxes, pull boxes

and manholes.
c. Ground conductors shall be color coded along entire length where visible inside boxes and

equipment.

5. Entire length of conductor insulation shall be provided with color specific to phase, as indicated
above.

E. Accepted Manufacturers:

1. Prysmian
2. General Cable
3. Pirelli
4. Encore
5. Colonial
6. Southwire
7. United Copper Industries
8. West-Penn

2.02 FLEXIBLE CORDS 

A. 300 Volt – Type SJO with copper conductors

B. 600 Volt – Type SO with copper conductors

C. Use only where indicated on the Drawings.

2.03 600 VOLT ACCESSORIES 

A. Conduit wedges: 0-Z/Gedney Type “S”

B. Terminations, power connections, splices, taps:

1. Splices: Compression type, copper, insulated with heat shrink sleeves.



Social Circle Public Works Fleet Facility 26 0519 - 3 
Project No. 2512 600V Wire and Cable 

2. Taps #8 and larger: Compression type copper or copper alloy with snap-on insulation cover
designed for the specific tap. Insulation displacement type fittings are not acceptable.

3. Taps #10 and #12: twist-on insulated spring type connectors (i.e., Buchanan B-4) or squeeze-on
insulated connector (i.e., 3M #560)

4. Terminations: feeder cable to bus bar: copper or copper alloy compression lug, two bolt hole
tongue if mounting space allows.

5. Terminations: feeder cable to device or other condition where compression lugs mechanically
will not fit: copper alloy mechanical lug, T&B “Locktite” series.

6. Accepted Manufacturers:

a. Burndy
b. 0-Z/Gedney
c. T&B
d. Illsco
e. Square D
f. Panduit
g. Buchanan
h. 3M
i. Ideal

C. Terminations: Control Conductors:

1. Compression Lug: insulated, T & B “StaKon” or equal.
2. Terminal Strip: barrier style, screw type, suitable for wire size and voltage applied.

D. Wire Lubricants:

1. Lubricant used shall be certified by conductor manufacturer to be satisfactory for use with the
specific conductor insulation.

2. Approved material:

a. Ideal “Yellow 77”
b. Ideal “Yellow 77 Plus”
c. 3M wire pulling lubricant.

E. Wire markers: Permanent, machine printed, self-laminating vinyl, T & B Type “WSC”, Burndy Type
“XC”.

F. Feeder Identification Labels: Engraved black color laminated plate attached to conductors with nylon
tie, or T & B TY-553M marked with WT-163M-1 pen.

PART 3 - EXECUTION 

3.01 SIZES, QUANTITIES, TYPES 

A. Building Wire:

1. AWG 12 minimum, except as noted below.
2. AWG 10 minimum for all outdoor applications, except as noted below.
3. 120 Volt circuits with homerun length over 100 feet shall have AWG 10 minimum homerun

conductors.
4. 277 Volt circuits with homerun length over 200 feet shall have AWG 10 minimum homerun

conductors.
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5. Type THHN/THWN shall be used for all branch circuits, AWG 12 through AWG 8. Conductors
shall be stranded, unless otherwise noted on the Drawings. Where stranded wire is to be
connected to wiring devices or other equipment whose terminals are not rated for use with
stranded wire, “Stakon” type terminals shall be used on the wire.

6. Conductors larger than AWG 8 installed above grade shall be Type THHN or THWN. Where
installed in conduit run below grade, shall be type THWN or XHHW.

7. Where branch circuit conductors enter the wiring compartment of lighting fixtures, the insulation
used on that segment of the branch circuit shall be UL listed for application at the temperature
that will be encountered in the fixture.

8. General-purpose control conductors: AWG 14 minimum, stranded, protected by control circuit
overcurrent protection rated not greater than or set at the rated ampacity of the conductor.

B. Flexible Cords:

1. AWG 16 minimum
2. Rated for the applied voltage and load.
3. Contain full size ground conductor.

3.02 INSTALLATION

A. Building Wire:

1. Conductors shall not be pulled at an ambient temperature lower than 15º F.
2. Adequate wire lubricants shall be used to minimize pulling tension.
3. Conductors shall not be bent, either manually or with bending tools, in a manner that puts

excessive stress on insulation or causes it to buckle. Avoid bending to a radius less than
manufacturers recommended minimum. Conductors with visibly damaged insulation shall be
replaced at no additional cost to the Owner.

4. Conductors installed in vertical raceways shall be supported by wedge fittings attached to the
conduit on intervals as prescribed by code. Provide suitable sized pull box enclosures as required
to contain the support wedges.

5. All terminations of feeder conductors not made directly on device terminals shall be made with
compression lugs installed in accordance with the manufacturer’s instructions and with a
compression tool approved for the terminator used.

6. Feeder conductors shall be individually identified at each end and at all intermediate pull boxes
and other accessible locations with feeder designation, source, load, voltage, and phase.

7. General-purpose control conductors and all special systems conductors shall be identified on each
end with a unique number or designation. This identification shall be recorded on the
Contractor’s as-built Drawings.

B. Flexible Cords: Shall be installed with cord grip and strain-relief connectors.

3.03 TESTS 

A. Cable Test:

1. Megger test all feeders.
2. Megger test of all feeders shall be accomplished before energizing circuits. Test shall be phase to

phase and phase to ground.
3. Submit a written tabulation of the results of each test to the Architect for review. Replace any

cable with installed insulation resistance of less than accepted industry standards.

B. Replacement of Conductors
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1. Replace conductors, determined by testing as not acceptable, without additional cost to the
Owner.

END OF SECTION 26 0519 





Social Circle Public Works Fleet Facility 26 0526 - 1 
Project No. 2512 Grounding System 

SECTION 26 0526 

GROUNDING SYSTEM 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Grounding System: Grounding of all electrical equipment and raceways. 

B. Buried Grounds: Buried ground ring, buried ground radials, driven ground rods as indicated on the 
Drawings. 

C. Miscellaneous grounding, installation of separate ground bus bars and miscellaneous bonding. 

D. Provide all grounding and bonding described herein and as detailed on the Drawings. 

E. Contractor shall provide the services of an approved Testing Contractor to perform a ground 
resistance test of the completed grounding system. 

F. The completed grounding system installation is subject to review and acceptance by the Architect. 

1.02 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 33 00. 

B. Required for materials and fittings for exterior grounding work. 

C. Documents: 

1. Manufacturer’s data sheets describing each component of the system. 
2. Qualifications of the proposed Testing Contractor. 

PART 2 - PRODUCTS 

2.01 BUILDING GROUNDING SYSTEM 

A. Raceways for separate ground conductors: Type RNC, Schedule 40 conduit. 

B. Conductors: 

1. 98% conductivity copper, solid or stranded, sizes and types as indicated on the Drawings. 
2. In general, main buried ground conductors shall be bare copper, AWG 3/0, seven-strand. 

C. Connections: 

1. Underground or exterior connections shall be exothermic weld between conductors, and between 
conductors and ground rods. 

2. In locations where conductors connect to main structural steel components, exothermic welds 
shall be used. For connections to light-gauge metals or in other locations where a lug must be 
used, a 2-hole lug shall be exothermic welded to the grounding conductor. 

3. Lugs shall be 2-bolt tongue, compression type. 
4. Compression Splices and Taps: Tin plated copper. 
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5. Water pipe clamps, fence posts, test ground rod: T&B 3900 series or Burndy Type “GAR” Series, 
cast bronze. 

6. Exothermic welds: Cadweld, Thermaweld or Ultraweld. 
7. Solid conductor to equipment or bus: Exothermic weld lug bolted to equipment. 
8. Flexible copper grounding and bonding jumpers: 0-Z/Gedney Type “FB” series, or Burndy Type 

“B” Series, rated 190 AMPS, length as required for each application. 
9. Ground Rods: “Copperweld”, copper clad steel, ¾” diameter, 10’ length. Provide sectional rods 

of the same construction where lengths greater than 10 feet are required to be used. 

D. Non-Oxide Compound: 

1. “NO OXID A” compound as manufactured by Sanchem Chemical Company, Chicago Illinois. 

PART 3 - EXECUTION 

3.01 BURIED GROUNDS 

A. Unless otherwise indicated, ground rods shall be driven into undisturbed earth. 

B. Tops of rods and all horizontal buried conductors shall be minimum 30” below finished grade. 

C. Minimum lateral distance from building footings shall be 24”. 

D. Installed grounding work below grade shall not be covered until reviewed by the Testing Contractor. 

3.02 EQUIPMENT GROUNDING CONDUCTORS 

A. Separate Grounding Conductor: All branch circuits and feeders operating at higher than 50 volts to 
ground shall have an insulated equipment ground conductor, green color, sized in accordance with the 
National Electrical Code. 

B. Raceway Grounds: Other circuits shall utilize the raceway as the equipment ground conductor except 
where noted otherwise. 

C. Single grounding conductors, or RNC conduits containing single ground conductors, shall not be 
totally encircled by ferrous metal. Use nylon bolts in pipe hangers or in Unistrut conduit straps. 

D. All grounding connections shall be subject to inspection and review by the Testing Contractor and the 
Consultant. Provide 72 hours advance notice for scheduling review. 

E. Provide specified “non-oxide” compound between mating surfaces on all equipment bonding 
connections where mechanical connections are utilized in lieu of exothermic welds. 

F. Ground conductors shall be installed using long radius bends, minimum 12” radius, and shall 
maintain a downward or horizontal direction. U-bends or tight radius bends less than 90 degrees are 
not acceptable. 

G. All connections to the buried ground ring conductor shall be exothermic welded including 
connections to ground rods. 

H. Bond connections to equipment shall utilize exothermic weld lugs, 2-bolt tongue type, attached using 
machine screw thread type bolts where exothermic welds cannot, or should not, be utilized. 
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I. Provide combination “Do Not Disconnect” and “Destination” tags at all interior bonding and 
grounding connections. Tags shall be green plastic laminate with white letters. Letters shall be 
minimum ¼” high. Attach all tags using Nylon cable Ty-raps. 

3.03 MOTOR GROUNDING 

A. Shaft Grounding: 

1. All motors operated on variable frequency drives shall be equipped with a free, conductive 
microfiber, shaft grounding ring with a minimum of two rows of circumferential microfibers to 
discharge damaging shaft voltages away from the bearings to ground. 

2. All motors up to 100 horsepower shall be provided with one shaft grounding ring installed either 
on the drive end or non-drive end. 

B. High-Frequency Bonding: 

1. All motors operated on variable frequency drives shall be bonded from the motor foot to the 
system ground with a high frequency ground strap made of flat braided, tinned copper with 
terminations to accommodate motor foot and system ground connection. 

3.04 GROUND TESTING 

A. Testing of grounding systems and made ground electrodes shall be performed by an approved testing 
company. 

B. Measurements shall include the earth resistivity and resistance of the grounding electrode system. 

C. Record ambient temperature; date; time; condition of soil (wet or dry). Where available, record 
approximate water table level (as obtained from local geologists, special core drilling is not required); 
type of earth materials; earth resistivity. 

D. Provide a written record of resistance readings and all other information listed above. Include on 
“Record Drawings”. 

E. Notify Owner if ground resistance is above 25 ohms. 

 

END OF SECTION 26 0526 
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SECTION 26 0533 

CONDUIT 

PART 1 - GENERAL 

1.01 GENERAL 

A. This section describes conduit and related fittings. Other raceway types are specified in other 
sections. 

B. Boxes and other raceway accessories are specified in other sections. 

C. Concrete-encased duct banks are specified in Specification Section 26 05 33. 

1.02 SIZE 

A. Minimum conduit size shall be ½”; Exception: 3/8” flexible metal conduit or Type AC or MC is 
permitted for flexible connections to lighting fixtures and fire alarm devices. 

B. Conduit size may be increased to facilitate pulling of conductors. 

1.03 COORDINATION WITH WORK OF OTHER TRADES 

A. Coordinate the conduit layout with the work of other trades. Conduits shall be located to avoid 
interference with equipment that requires access, maintenance, adjustment, or repair. Conduits shall 
not restrict the required working clearance around such equipment. 

B. Conduits feeding, or connecting to, equipment provided by other trades shall not be installed until 
such equipment is installed or until the trade providing the equipment furnishes specific rough-in 
instructions. 

C. Conduits shall be concealed, unless otherwise indicated. 

1.04 SCOPE OF CONDUIT WORK SHOWN ON THE DRAWINGS 

A. The conduit layout indicated on the Drawings is schematic and is not intended to show the exact 
location of conduits unless specifically dimensioned. Locate conduit as required by the architectural 
and structural details of construction and by the coordination with the work of other trades. 

B. Provide all fittings, offsets, supports, pull boxes and other components of the conduit system as 
required for a complete raceway system. 

1.05 QUALITY ASSURANCE 

A. The conduit shall be new, of uniform quality and appearance, and marked with U.L. listing and name 
of manufacturer. 

B. All seams shall be smooth, without splits, clean, and with threads protected when delivered to or 
stored on site. 

C. Provide fittings designed and U.L. listed for use with the specific wiring method used. 

1.06 SUBMITTALS 
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A. General: Submittals shall be in accordance with Specification Section 01 33 00. 

B. Provide Submittal Documents for the following: 

1. PVC raceways and fittings 
2. EMT fittings 
3. Conduit bushings 
4. Flexible conduit and fittings 

PART 2 - PRODUCTS 

2.01 RIGID METAL CONDUIT (TYPE RMC) 

A. Manufacturers: 

1. Allied Tube & Conduit Corp. 
2. Jones & Laughlin 
3. Pittsburgh-Standard 
4. Republic 
5. Triangle Wire & Cable, Inc. 
6. Wheatland Tube Co. 
7. Youngstown 
8. ETP 
9. Robroy Industries, Inc. 

B. Material: Full weight, steel, standard size, hot dipped galvanized outside, galvanized or coated inside, 
threaded ends. 

C. Fittings: 

1. Couplings: Continuous threaded, furnished by the manufacturer with conduit. For IMC, ETP 
“Uni-Swivel” couplings are acceptable. 

2. Threaded joint compound: Fel-Pro C5A. 
3. Terminations (dry locations): Double locknuts with insulated throat, metallic grounding bushing, 

0-Z/Gedney type “BLG”. 
4. Terminations (wet locations): Watertight hubs, 0-Z/Gedney Type “CHM”, or conduit hubs 

integral with equipment. 

2.02 INTERMEDIATE METAL CONDUIT (TYPE IMC) 

A. Manufacturers: same as for RMC 

B. Material: Lightweight steel, standard size, hot dipped or electro-galvanized zinc outside and 
galvanized or enamel coated inside, threaded ends. 

C. Fittings: same as for RMC 

2.03 RIGID NON-METALLIC CONDUIT (TYPE RNC) 

A. Manufacturer: 

1. Carlon, Division of Lamson & Sessions Co. 
2. Sedco 
3. Centex, Inc. 
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4. Heritage Plastics 
5. Certainteed Corp. 

B. Material: PVC Schedule 40, unless otherwise indicated, rated for use with 90ºC conductors. 

C. Where PVC being run under slabs, or grade, turns up through the slab, or above grade, the elbow and 
vertical section of conduit from the elbow to the termination of the conduit shall be RMC, or IMC, as 
protection against the exposed conduit being damaged. 

D. Accessories: Fittings, couplings, cement, and other accessories shall be of the same manufacture as 
the PVC conduit that they are used with. 

2.04 ELECTRICAL METALLIC TUBING (TYPE EMT) 

A. Manufacture: same as for RMC. 

B. Material: Thin-wall steel, galvanized outside, coated inside, threadless. 

C. Fittings: 

1. For EMT (Sizes 1.25” and smaller): 

a. Couplings: All steel, setscrew type, concrete tight where installed in concrete, Raco, T&B, 
Midwest, or Steel City, O-Z/Gedney 

b. Connectors: All steel, setscrew type, with nylon throat; Raco, T&B, Midwest, or Steel City. 

2. For EMT (Sizes 1.50” and larger): 

a. Couplings: All steel, setscrew type, of same manufacture. 
b. Connectors: All steel, setscrew type, of same manufacture, and insulated throat, metallic 

grounding bushing, 0-Z/Gedney Type “BLG”. 

2.05 FLEXIBLE METAL CONDUIT (TYPE FMC) 

A. Manufacture: 

1. AFC Cable Systems, Inc. 
2. Alflex 
3. Electri-Flex Co. 
4. Steelflex Electro Corp. 

B. Material: galvanized steel, Continuous single interlocking strip. 

C. Fittings:  T&B “Tite-Bite” series, Midwest Fittings. 

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (TYPE LFMC) 

A. Manufacture: same as for FMC. 

B. Material: Flexible metallic conduit with PVC jacket, type “UA”, with integral copper grounding 
conductor suitable for use as equipment grounding conductor. 

C. Fittings: 
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1. Material:  Steel, or malleable iron, liquid-tight connector with insulating throat liner (use bushing 
above 1.25”). 

2. Manufacture: T&B, Midwest Fittings, O-Z/Gedney. 

2.07 EXPANSION FITTINGS AND ACCESSORIES 

A. Expansion fittings: 

1. For conduit not embedded in concrete while passing across building expansion joint, provide 0-
Z/Gedney type AX for GRC and IMC or type TX for EMT. Provide bonding jumper. 

2. For conduit embedded in concrete while passing across building expansion joint, provide 0-
Z/Gedney type DX expansion joint or type AXDX if required by the degree of expansion 
possible. 

B. Seals for exterior wall below grade penetrations: 

1. Cast-in-place type: 0-Z/Gedney Type “WSK”. 
2. Cored openings: 0-Z/Gedney Type “CSMI” and Type “CSMC”. 
3. Non-shrink grout where indicated on the Drawings and where acceptable to the Architect. 

C. Conduit bodies: 

1. Used for pulling conductors: Crouse-Hinds LBD series through 2.00” and LBNEC Series 2.50” 
and above. 

2. Used for motor connection: Crouse-Hinds condulet “T” series. 

D. Pull strings for empty conduits shall be equal to Greenlee 430 poly pull line. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. Conduit supports and seismic bracing is specified in other sections. 

B. Run exposed conduits parallel or perpendicular to structural elements. 

C. Two or more raceways run together shall be installed on trapeze type gang hangers. Such raceways 
assemblies shall be run parallel or perpendicular to structural elements. 

D. Where bends are made in a rack of exposed conduits, field bent concentric elbows shall be used. 

E. All wiring shall be installed in conduit, unless plenum rated cable is specified in other sections to be 
installed without conduit or, unless the wiring is shown to be in a wireway or cable tray. 

F. Unless specifically noted on the Drawings all raceways shall be concealed in walls, floor slabs, 
topping slab on floor, or in ceiling plenums. 

G. Apply threaded joint compound on all Type RMC and Type IMC threaded joint connections. 

3.02 SCHEDULE 

A. Unless otherwise required, provide RMC or IMC for the following applications: 

1. Exposed stub-ups from floor. 
2. In poured concrete walls and columns. 
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3. Where subject to damage. 
4. Exposed to the exterior of building. 
5. Exterior circuits under roadways. 
6. Feeder or service conduits under slab, or in grade, where concrete encased RNC PVC are not 

used. 

B. Provide EMT in dry locations only for the following applications: 

1. Concealed work in slabs, walls, and ceiling plenums. 
2. Branch circuit feeder wiring not otherwise required to be run in RMC or IMC. 
3. Signal or communication raceways (other than underground) 

C. Provide RNC PVC for the following applications: 

1. Concrete encased duct banks where specifically indicated. 
2. Single grounding conductors as indicated and where not run-in plenum spaces. 

D. Flexible conduit is permitted only where concealed above suspended ceilings for connections of light 
fixtures, tele-power poles, and similar equipment and shall not exceed 3’-0” length. Luminary fixture 
whips may be 6’0” in length. 

E. Liquid-tight flexible metal conduit (LFMC) shall be used for all connections to vibrating equipment, 
such as motors and transformers, and where flexible conduit is indicated on the Drawings, except as 
noted above. Use Type FMC in plenum spaces. 

3.03 INSTALLATION 

A. Conduits embedded in slabs shall have a minimum of 1” cover of concrete on all sides. Outside 
diameter of conduit shall not exceed 1/3 of the slab thickness and shall not be larger than 1.25”. 

B. For physical protection during construction, include rigid galvanized steel elbows at conduit turn-ups 
at slab or grade.  Otherwise, underground conduits maybe schedule 40 PVC. 

C. All threaded conduits shall be terminated with specified bushings. 

D. Paint all underground steel conduits with one coat of Rustoleum 5269 primer and one coat of 
Rustoleum 5282 acrylic industrial enamel.  Touch up all wrench marks and other defects. 

E. Underground conduits shall be a minimum of 24” below final grade. 

F. Conduit joints: 

1. Ream the end of conduit smooth. 
2. Conduit ends shall meet in coupling. 
3. Provide unions where required, of the Erickson Type. 
4. Provide joint compound on the male threads of RMC and IMC conduit. 

G. Use double locknuts at threaded conduit terminations. 

H. The conduit system shall be left free of all debris, water and foreign material. Plug or cap all conduits 
with exposed ends to prevent entrance of concrete or other foreign material. Pull a cleaning swab 
through all conduits prior to pulling conductors. 

I. Conduits run parallel to, or crossing hot pipes, shall not be closer than 0’-6” to hot pipe. 
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J. Anchors or supports in waterproof walls shall be of the type and methodology directed by the 
Architect. 

K. Empty EMT raceways shall be terminated with connectors, and if over 1.25”, specified bushings. 

L. Raceways in accessible ceiling plenums shall not be installed closer than 8” to ceiling. 

M. Groups of two or more conduits turned out of a slab shall be neatly arranged parallel to the adjacent 
wall and evenly spaced with at least (1) inch separation. 

N. Conduit passing through walls below grade shall be run through specified fittings in the wall and shall 
be sealed to be waterproof. 

O. All threaded joints in rigid conduit shall have pipe compound applied to the male thread only, to be 
watertight where buried below grade and not encased in concrete.   

3.04 ACCESSORIES 

A. Pull wires: provide nylon pull wire in all empty conduits and at all data and telephone outlet 
locations. 

B. Expansion fittings: provide at all building expansion joints. 

C. Fire seals: provide where the conduit passes through a floor slab (other than slab on grade) and where 
conduit passes through fire-rated masonry walls, unless cast in place. 

D. Install specified seals for exterior wall below grade for penetrations of conduits. 

3.05 IDENTIFICATION 

A. All exposed conduits 2 inches and larger shall be identified with markers 20 feet on center. Also refer 
to Specification Section 26 05 53 Electrical Identification. 

B. Markers shall be permanent, plastic-sheet conduit markers extending 360 degrees around conduit. 

C. Marker shall identify voltage and function of conductors in conduit and be minimum length of 8 
inches. 

END OF SECTION 26 0533 
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SECTION 26 0534 

BOXES 

PART 1 - GENERAL 

1.01 SCOPE 

A. This section covers pull boxes, outlet boxes, and junction boxes. 

1.02 APPLICATIONS 

A. All splices, pull boxes, taps, connections, devices, etc., shall be installed using boxes of the 
appropriate type, designed and approved for the intended purpose. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Box sizes specified are minimum and shall be increased where required by code due to the number of 
conduit entries, conductors, devices, or taps in the box. 

B. All boxes shall be made of galvanized sheet steel, of code gauge thickness, but no less than 1/16” 
thick or 14 Gauge. 

C. Outlet box covers shall be attached by means of machine screws. Self-tapping sheet metal screws are 
not acceptable. 

2.02 MANUFACTURER 

A. Outlet boxes: Steel City, Appleton, Raco 

B. Cast boxes: Crouse-Hinds, Appleton 

2.03 SCHEDULE 

A. Schedule indicates box type; select actual box and plaster ring to suit actual conditions: 
 
USE    BOX  COVER 
Recessed device outlet  RACO 683 RACO 770 
Recessed tele/data outlet  RACO 683 RACO 770 
Recessed wall mounted fixture RACO 683 RACO 767 
Flush concrete outlet  RACO 272 RACO 893 
Flush concrete junction  RACO 272 RACO 892 
Junction box above ceiling  RACO 257 RACO 832 
Exposed device outlet  C/H “FS” C/H DS32 
Exposed fixture outlet  C/H “GRFX” --------- 
Flush ceiling fixture  RACO 683 RACO 767 
 

2.04 SPECIALTIES 

A. Boxes installed in concrete shall be UL listed for such use. 

B. Through-wall boxes are not acceptable. 
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C. Provide 3/8-fixture stud and box supported from structure when required by weight of fixture being 
supported. 

D. Junction boxes installed above ceilings shall be plenum type. 

2.05 PULL BOXES AND JUNCTION BOXES 

A. In dry locations, boxes shall be galvanized sheet steel, minimum 12 gauge, with machine screw 
covers, and welded construction. Welds shall be slag-free and cold galvanized. 

B. In damp locations or outdoors, unless otherwise shown on the Drawings, boxes in steel raceway runs 
shall be galvanized cast iron, with gasketed covers and conduit hubs, or drilled and tapped. Boxes in 
Type RNC PVC raceway runs shall be PVC with gasketed cover. 

C. All boxes shall be rated for their application, such as sidewalk or light vehicle traffic. 

D. Provide insulated cable support racks in feeder pull boxes where conductor length exceeds 48” inside 
pullbox. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. Refer to other sections for mounting heights of boxes for devices and equipment. 

B. Boxes shall be located clear of other trades and shall be accessible. 

C. Coordinate the exact location of ceiling outlet boxes and boxes concealed above ceilings, with 
ductwork and piping so that the boxes will be accessible. 

D. All required pull boxes are not indicated on the Drawings. Provided boxes as determined by actual 
field installation and as required for a complete installation. 

E. Using a permanent, waterproof, wide black marker, clearly label cover of all branch circuit junction 
boxes, and smaller pull boxes, with panel and circuit number of circuits contained in, or passing 
through, the box.  

F. Branch circuit and feeder junction and pull boxes used with emergency life-safety feeders and circuits 
shall be painted red. 

G. Provide engraved “lamicore” nameplate on cover of each major feeder pull, or junction, box as 
specified under Specification Section 26 05 53 Electrical Identification. 

3.02 INSTALLATION 

A. Boxes shall be securely anchored in place and shall be supported independent of the raceway system. 

B. Boxes installed in poured concrete shall be anchored to the formwork and protected against entry of 
any concrete. 

C. Boxes shall be set square and plumb with building elements. 

D. Outlets for ceiling mount fixtures shall be rigidly supported from the grid or structure with an 
assembly manufactured for this purpose. 

E. For exposed conduits, use cast boxes; otherwise, use sheet metal 4”x4” boxes. 

END OF SECTION 26 0534 
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SECTION 26 0553 

ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.01 SCOPE 

A. Identification nameplates and labels. 

B. Wire and cable identification markers. 

C. Conduit identification markers. 

1.02 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 33 00. 

B. Product Data: Provide catalog data for nameplates, labels, and markers. 

C. Manufacturer’s application conditions and limitations of use including instructions for storage, 
handling, protection, examination, preparation, and installation of product. 

PART 2 - PRODUCTS 

2.01 NAMEPLATES AND LABELS 

A. Engraved three-layer laminated plastic nameplate with minimum 1/4” height letters. 

B. Equipment connected to non-essential supply (commercial power only): Black letters on white 
background.  

C. Locations: 

1. Main Service and Distribution equipment enclosures and over-current devices. 
2. Electrical distribution equipment enclosures. 
3. Transformers 
4. Motor Control Devices and Contactors. 
5. Disconnect switches. 
6. Communication cabinets. 

D. Labels: 

1. Locations required: 

a. All motors. 
b. All field equipment fed from 120/208 V power source. 
c. All field equipment such as motors, control stations, etc. 
d. All light switches and receptacles in unfinished areas. 

E. Provide engraved plastic equipment nameplates for all switchboards, panelboards, motor control 
centers, starters, disconnects, primary selector switches, time clock controls, contactors, and 
transformers. 
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F. Nameplate wording shall be coordinated with final equipment identification nomenclature and 
approved by the Owners’ designated representative prior to installation. 

G. Distribution equipment nameplates shall state equipment designation, ampere rating, voltage and 
phase, and “fed from (name)”. 

H. Nameplates for individually mounted starters, safety switches, etc., shall state load served, circuit 
number, voltage and phase. 

I. Letter Size: 

1. 1/4-inch letters: Identify individual equipment, and loads. 
2. 1/2-inch letters: Identify major electrical equipment and panelboards. 

2.02 WIRE AND CABLE MARKERS 

A. Description: Non-ferrous identify tag or shrink type label. 

B. Locations:  Each cable feeder, power circuit, and conductor in vaults, manholes, gutters, pull boxes, 
starters, outlet and junction boxes, control panels, panelboards, switchboards, etc., and each load 
connection. 

C. Legend: Each tag or label shall be typewritten with description listed below. 

1. Power and Lighting Circuits: Branch circuit or feeder number indicated on Drawings. 
2. Control Circuits: Control wire number indicated on schematic and interconnection diagrams. 

2.03 CONDUIT MARKERS 

A. Location: Furnish vinyl markers for each 2.00” or larger conduit longer than 6 feet for power circuits 
or Type MC Cable with 3/0 or larger conductors longer than 6 feet. 

B. Spacing: Adjacent to each termination at equipment and pull boxes and intermittently at 20 feet on 
center. 

C. Color: Match existing color-coding scheme in the facility.  Where color-coding does not already exist 
and then use the following color-coding on new work. 

1. 208-volt system:  White color and black stencil, voltage in 1/2” black letters. At the source end, 
also indicate the load served in 1/2” black letters.  At the load end, also indicate the circuit 
identification in 1/2” black letters.  At intermediate points, also identify both the circuit 
identification and load in 1/2” black letters. 

2.04 UNDERGROUND WARNING TAPE 

A. Description: 4-inch-wide plastic tape, detectable type, colored red with suitable warning legend 
describing buried electrical lines. 

B. Location: Along length of each underground conduit or direct buried cable or duct bank. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive nameplates and labels. 
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3.02 INSTALLATION 

A. Install nameplate and label parallel to equipment lines. 

B. Secure nameplate to equipment front using screws. 

C. Secure nameplate to inside surface of door on panelboards that are recessed in finished wall locations. 

D. Install conduit markers per Section 2. 

E. Stencil conduit markers or use adhesive letters or order pre-labeled.  Handwritten entries that are neat 
and legible and not smeared are acceptable. Any conduit markers that are determined not to be neat, 
legible, and free from smears shall be replaced to the satisfaction of the Architect. 

F. Identify underground conduits and direct buried cables using underground warning tape. Install one 
tape per trench at 3 inches below finished grade and at 12 inches above top of conduits. 

G. Use Scotch +35 marking tape to color-code the phase conductors equal and larger than AWG #6. 

H. In a high delta service, the phase with the highest voltage to ground shall be orange. 

I. For other conductor color-coding, see Specification Section 26 05 19 600V Building Wire and Cable. 

 

END OF SECTION 26 0553 
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SECTION 26 0573 

PROTECTIVE DEVICE COORDINATION, 

SHORT-CIRCUIT AND ARC FLASH STUDIES 

PART 1 - GENERAL 

1.01 SCOPE 

A. The Contractor shall furnish short-circuit and protective device coordination studies as prepared by 
the electrical equipment manufacturer or an approved engineering firm. 

B. The Contractor shall furnish an Arc Flash Hazard Analysis Study per the requirements set forth in 
NFPA 70E - Standard for Electrical Safety in the Workplace. The arc flash hazard analysis shall be 
performed according to the IEEE 1584 equations that are presented in NFPA70E, Annex D. 

C. The scope of the studies shall include all electrical distribution equipment at all voltage levels. 

D. The Electrical Distribution System shall include everything on the premises (Owner) side of the 
service point (as defined by the NEC) of the serving utility. In cases of multiple service points on the 
premises, power generation located on premises, or separately derived systems; include these 
additional systems in the Electrical Distribution System and cover in the scope of the Power System 
Study. At the discretion of the Study Firm, separate electrical systems may be modeled using multiple 
electrical models; however, include all systems located at a single facility in a single Power System 
Study Report as specified in this section. 

E. Incorporate all additions and modifications to the Electrical Distribution System specified in the 
Contract Documents in the Power System Study and incorporate all existing equipment and portions 
of the Electrical Distribution System not affected by this Contract, such that the Power System Study 
consists of the entire Electrical Distribution System including all new and existing equipment. 

F. Incorporate all changes and modifications to the Contract Documents that occur over the course of the 
execution of this Contract in the Power System Study. These modifications include, but are not 
limited to, modifications resulting from Contractor requests for information, Contractor submittals, 
and Project change requests. 

G. The Power System Study shall incorporate utility power company data and equipment that affects 
Electrical Distribution System equipment short-circuit ratings, protective device settings, and arc flash 
hazards. 

H. The existing model of the system shall be updated. Request the latest model from the Owner to be 
updated. All database files and the model shall be turned over to the Owner upon Substantial 
Completion. The format of all database/model files shall be in the SKM format and ready for direct 
use in SKM Power tools for Windows latest version in use by the Owner. 

1.02 REFERENCES 

A. IEEE 141 – Recommended Practice for Electric Power Distribution and Coordination of Industrial 
and Commercial Power Systems 
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B. IEEE 242 – Recommended Practice for Protection and Coordination of Industrial and Commercial 
Power Systems 

C. IEEE 399 – Recommended Practice for Industrial and Commercial Power System Analysis 

D. IEEE 241 – Recommended Practice for Electric Power Systems in Commercial Buildings 

E. IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial 
and Commercial Power Systems. 

F. IEEE 1584 - Guide for Performing Arc-Flash Hazard Calculations 

G. ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed Distribution, Power, and 
Regulating Transformers 

H. ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in Enclosures 

I. ANSI C37.010 – Standard Application Guide for AC High Voltage Circuit Breakers Rated on a 
Symmetrical Current Basis 

J. ANSI C 37.41 – Standard Design Tests for High Voltage Fuses, Distribution Enclosed Single-Pole 
Air Switches, Fuse Disconnecting Switches and Accessories. 

K. NFPA 70 – National Electrical Code, latest edition 

L. NFPA 70E – Standard for Electrical Safety in the Workplace 

1.03 SUBMITTALS  

A. General: Submittals shall be in accordance with Specification Section 01 33 00. 

B. The short-circuit and protective device coordination studies shall be submitted to the Architect prior 
to receiving final approval of the distribution equipment shop drawings and/or prior to release of 
equipment drawings for manufacturing. If formal completion of the studies may cause delay in 
equipment manufacturing, approval from the engineer may be obtained for preliminary submittal of 
sufficient study data to ensure that the selection of device and characteristics will be satisfactory. 

1.04 SUBMITTALS FOR CONTRUCTION 

A. The results of the short-circuit, protective device coordination and arc flash hazard analysis studies 
shall be summarized in a final report. Electronic copies of the complete report shall be provided on 
CD in PDF format. 

B. The Contractor is required to provide the study Project files, in the native format of the computer 
analysis software, to the Owner in electronic format.  

C. The report shall include the following sections: 

1. Executive Summary. 
2. Descriptions, purpose, basis and scope of the study 
3. Tabulations of circuit breaker, fuse and other protective device ratings versus calculated short 

circuit duties 
4. Protective device time versus current coordination curves, tabulations of relay and circuit breaker 

trip unit settings, fuse selection 
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5. Fault current calculations including a definition of terms and guide for interpretation of the 
computer printout. 

6. Details of the incident energy and flash protection boundary calculations 
7. Recommendations for system improvements where needed. 
8. One-line diagram 

D. The Contractor shall provide a hard copy of all arc flash labels. 

1.05 QUALIFICATIONS 

A. The short-circuit, protective device coordination and arc flash hazard analysis studies shall be 
conducted under the supervision and approval of Contractor’s Registered Professional Electrical 
Engineer skilled in performing and interpreting the power system studies. 

B. The Contractor’s Registered Professional Electrical Engineer shall be a full-time employee of the 
equipment manufacturer or an approved engineering firm. 

C. The Contractor’s Registered Professional Electrical Engineer shall have a minimum of five (5) years 
of experience in performing power system studies. 

1.06 COMPUTER ANALYSIS SOFTWARE 

A. The studies shall be performed using the latest revision of the SKM Systems Analysis Power*Tools 
for Windows (PTW) software program. 

PART 2 - PRODUCT 

2.01 STUDIES 

A. Contractor to furnish short-circuit and protective device coordination studies as prepared by 
equipment manufacturer or an approved engineering firm. 

B. The Contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E - Standard for 
Electrical Safety in the Workplace, reference Article 130.3 and Annex D. 

2.02 DATA COLLECTION 

A. Contractor shall furnish all data as required by the power system studies. The Contractor’s Engineer 
performing the short-circuit, protective device coordination and arc flash hazard analysis studies shall 
furnish the Contractor with a listing of required data immediately after award of the Contract. The 
Contractor shall expedite collection of the data to assure completion of the studies as required for 
final approval of the distribution equipment shop drawings and/or prior to the release of the 
equipment for manufacturing. 

B. Source combination may include present and future motors and generators. 

C. Load data utilized may include existing and proposed loads obtained from Contract Documents 
provided by Owner, or Contractor. 

D. If applicable, include fault contribution of existing motors in the study. The Contractor shall obtain 
required existing equipment data, if necessary, to satisfy the study requirements. 

2.03 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVALUATION STUDY 
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A. Use actual conductor impedances if known. If unknown, use typical conductor impedances based on 
IEEE Standard 141-1993. 

B. Transformer design impedances shall be used when test impedances are not available. 

C. Provide the following: 

1. Calculation methods and assumptions 
2. Selected base per unit quantities 
3. One-line diagram of the system being evaluated. 
4. Source impedance data, including electric utility system and motor fault contribution 

characteristics. 
5. Tabulations of calculated quantities 
6. Results, conclusions, and recommendations. 

D. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault at each: 

1. Electric utility’s supply termination point 
2. Incoming switchgear 
3. Unit substation primary and secondary terminals 
4. Low voltage switchgear 
5. Motor control centers 
6. Standby generators and automatic transfer switches 
7. Branch circuit panelboards 
8. Other significant locations throughout the system. 

E. For grounded systems, provide a bolted line-to-ground fault current study for areas as defined for the 
three-phase bolted fault short-circuit study. 

F. Protective Device Evaluation: 

1. Evaluate equipment and protective devices and compare to short circuit ratings. 
2. Adequacy of switchgear, motor control centers, and panelboard bus bars to withstand short-circuit 

stresses. 
3. Notify Owner in writing, of existing, circuit protective devices improperly rated for the calculated 

available fault current. 

2.04 PROTECTIVE DEVICE COORDINATION STUDY 

A. Proposed protective device coordination time-current curves (TCC) shall be displayed on log-log 
scale graphs. 

B. Include on each TCC graph, a complete title and one-line diagram with legend identifying the specific 
portion of the system covered. 

C. Terminate device characteristic curves at a point reflecting maximum symmetrical or asymmetrical 
fault current to which the device is exposed. 

D. Identify the device associated with each curve by manufacturer type, function, and, if applicable, tap, 
time delay, and instantaneous settings recommended. 

E. Plot the following characteristics on the TCC graphs, where applicable: 

1. Electric utility’s overcurrent protective device 
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2. Medium voltage equipment overcurrent relays 
3. Medium and low voltage fuses including manufacturer’s minimum melt, total clearing, tolerance, 

and damage bands. 
4. Low voltage equipment circuit breaker trip devices, including manufacturer’s tolerance bands. 
5. Transformer full-load current, magnetizing inrush current, and ANSI through-fault protection 

curves 
6. Conductor damage curves 
7. Ground fault protective devices, as applicable. 
8. Pertinent motor starting characteristics and motor damage points, where applicable 
9. Pertinent generator short-circuits decrement curve and generator damage point. 
10. The largest feeder circuit breaker in each motor control center and applicable panelboard. 

F. Provide adequate time margins between device characteristics such that selective operation is 
provided, while providing proper protection. 

2.05 ARC FLASH HAZARD ANALYSIS 

A. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are 
presented in NFPA70E, Annex D. 

B. The flash protection boundary and the incident energy shall be calculated at all significant locations in 
the electrical distribution system (switchboards, switchgear, motor-control centers, panelboards, 
disconnects, contactors, starters and busway) where work could be performed on energized parts. 

C. The Arc-Flash Hazard Analysis shall include all equipment in 240 volts and 208-volt systems. 

D. Safe working distances shall be based upon the calculated arc flash boundary considering an incident 
energy of 1.2 cal/cm2. 

E. When appropriate, the short circuit calculations and the clearing times of the phase overcurrent 
devices will be retrieved from the short-circuit and coordination study model. Ground overcurrent 
relays should not be taken into consideration when determining the clearing time when performing 
incident energy calculations. 

F. The short-circuit calculations and the corresponding incident energy calculations for multiple system 
scenarios must be compared and the greatest incident energy must be uniquely reported for each 
equipment location. Calculations must be performed to represent the maximum and minimum 
contributions of fault current magnitude for all normal and emergency operating conditions. The 
minimum calculation will assume that the utility contribution is at a minimum and will assume a 
minimum motor contribution (all motors off). Conversely, the maximum calculation will assume a 
maximum contribution from the utility and will assume the maximum number of motors to be 
operating. Calculations shall take into consideration the parallel operation of synchronous generators 
with the electric utility, where applicable. 

G. The incident energy calculations must consider the accumulation of energy over time when 
performing arc flash calculations on buses with multiple sources. Iterative calculations must take into 
account the changing current contributions, as the sources are interrupted or decremented with time. 
Fault contribution from motors and generators should be decremented as follows: 

1. Fault contribution from induction motors should not be considered beyond 3-5 cycles. 
2. Fault contribution from synchronous motors and generators should be decayed to match the 

actual decrement of each as closely as possible (e.g., contributions from permanent magnet 
generators will typically decay from 10 per unit to 3 per unit after 10 cycles). 
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H. For each equipment location with a separately enclosed main device (where there is adequate 
separation between the line side terminals of the main protective device and the work location), 
calculations for incident energy and flash protection boundary shall include both the line and load 
side of the main breaker. 

I. When performing incident energy calculations on the line side of a main breaker (as required per 
above), the line side and load side contributions must be included in the fault calculation. 

J. Mis-coordination should be checked amongst all devices within the branch containing the immediate 
protective device upstream of the calculation location and the calculation should utilize the fastest 
device to compute the incident energy for the corresponding location. 

K. Arc Flash calculations shall be based on actual overcurrent protective device clearing time. Maximum 
clearing time will be capped at 2 seconds based on IEEE 1584-2002 section B.1.2. Where it is not 
physically possible to move outside of the flash protection boundary in less than 2 seconds during an 
arc flash event, a maximum clearing time based on the specific location shall be utilized. 

2.06 REPORT SECTIONS 

A. Input data shall include, but not be limited to the following: 

1. Feeder input data including feeder type (cable or bus), size, length, number per phase, conduit 
type (magnetic or non-magnetic) and conductor material (copper or aluminum). 

2. Transformer input data, including winding connections, secondary neutral-ground connection, 
primary and secondary voltage ratings, kVA rating, impedance, % taps and phase shift. 

3. Reactor data, including voltage rating, and impedance. 
4. Generation contribution data, (synchronous generators and Utility), including short-circuit 

reactance (X”d), rated MVA, rated voltage, three-phase and single line-ground contribution (for 
Utility sources) and X/R ratio. 

5. Motor contribution data (induction motors and synchronous motors), including short- circuit 
reactance, rated horsepower or kVA, rated voltage, and X/R ratio. 

B. Short-Circuit Output Data shall include, but not be limited to the following reports: 

1. Low Voltage Fault Report shall include a section for three-phase and unbalanced fault 
calculations and shall show the following information for each applicable location: 

a. Voltage 
b. Calculated fault current magnitude and angle 
c. Fault point X/R ratio 
d. Equivalent impedance 

2. Momentary Duty Report shall include a section for three-phase and unbalanced fault calculations 
and shall show the following information for each applicable location: 

a. Voltage 
b. Calculated symmetrical fault current magnitude and angle. 
c. Fault point X/R ratio 
d. Calculated asymmetrical fault currents. 

(1) Based on fault point X/R ratio 
(2) Based on calculated symmetrical value multiplied by 1.6 
(3) Based on calculated symmetrical value multiplied by 2.7 
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e. Equivalent impedance 

3. Interrupting Duty Report shall include a section for three-phase and unbalanced fault calculations 
and shall show the following information for each applicable location: 

a. Voltage 
b. Calculated symmetrical fault current magnitude and angle. 
c. Fault point X/R ratio 
d. No AC Decrement (NACD) Ratio 
e. Equivalent impedance 
f. Multiplying factors for 2, 3, 5 and 8 cycle circuit breakers rated on a symmetrical basis. 
g. Multiplying factors for 2, 3, 5 and 8 cycle circuit breakers rated on a total basis. 

C. Recommended Protective Device Settings: 

1. Phase and Ground Relays: 

a. Current transformer ratio 
b. Current setting 
c. Time setting 
d. Instantaneous setting 
e. Recommendations on improved relaying systems, if applicable. 

2. Circuit Breakers: 

a. Adjustable pickups and time delays (long time, short time, ground) 
b. Adjustable time-current characteristic 
c. Adjustable instantaneous pickup 
d. Recommendations on improved trip systems, if applicable. 

D. Incident energy and flash protection boundary calculations 

1. Arcing fault magnitude 
2. Protective device clearing time. 
3. Duration of arc 
4. Arc flash boundary. 
5. Working Distance 
6. Incident energy 
7. Hazard Risk Category 
8. Recommendations for arc flash energy reduction 

PART 3 - EXECUTION 

3.01 FIELD ADJUSTMENT 

A. Adjust relay and protective device settings according to the recommended settings table provided by 
the coordination study. 

B. Make minor modifications to equipment as required to accomplish conformance with short circuit and 
protective device coordination studies. 

C. Notify Owner in writing of any required major equipment modifications. 

3.02 ARC FLASH WARNING LABELS 
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A. Provide arc flash hazard labels for each evaluated piece of equipment per referenced NEC, NFPA and 
ANSI standards as modified in this section. 

B. Provide and apply arc flash hazard labels that comply with the following: 

1. Color, ultraviolet (UV)-resistant, surface-printed or thermal transfer polyester with clear polyester 
over laminate. 

2. Suitable for outdoor use with rubber-based permanent self-adhesive designed for adhesion to 
textured, powder-coated, or painted metals. 

3. Abrasion-, chemical-, and heat-resistant (-40°F to 230°F). 
4. Manufacturer: Brady B-302, B-483 or equal. 
5. Label color shall indicate danger level as follows: 

a. 0-4 cal./cm2 – Level 1 –orange 
b. 4-8 cal./cm2 – Level 2-orange 
c. 8-25 cal./cm2 – Level 3 – orange 
d. 25-40 cal./cm2 – Level 4 – orange 
e. >40 cal./cm2 – Level DANGEROUS- red 

C. Where incident energy levels indicated on labels are achieved with an alternate system configuration 
through the use of maintenance switches or settings changes, such as RELT, ARMS, Alternate Relay 
Settings Group, or other means, provide a placard below the arc flash label that clearly describes the 
location and operating instructions for the alternate system configuration and complies with the 
following: 

1. Material shall be of the same type and manufacturer as the arc flash labels. 
2. Minimum size 2" x 6", Minimum 18-point sans serif font. 
3. White letters on red background. 

D. All labels will be based on recommended overcurrent device settings and will be provided after the 
results of the analysis have been presented to the Owner and after any system changes, upgrades or 
modifications have been incorporated in the system. 

E. The label shall include the following information: 

1. Location designation 
2. Nominal voltage 
3. Flash protection boundary. 
4. Incident energy 
5. Working distance 
6. Issue date. 

F. Labels shall be machine printed, with no field markings. 

G. Labels shall be field installed by the Contractor and shall comply with the following: 

1. NEC Article 110.16 and NFPA 70E. 
2. Install labels in a neat and workmanlike manner. 
3. Do not cover moving parts, airflow vents, cabinet exhaust, operating handles, pilot devices, signs, 

name plates, labels, etc. or otherwise interfere with equipment operation with label installation. 
4. Provide only one label per piece of equipment. For dual-ended main-tie-main lineups two labels 

may be provided. Do not label each individual bucket or section. 
5. Floor-standing equipment: Install label on the front of each piece of equipment. 
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6. Wall-mounted equipment: Install label on the front of equipment or nearby adjacent wall 
depending on equipment size and configuration. 

3.03 ARC FLASH TRAINING 

A. The Contractor of the Arc Flash Hazard Analysis shall train the Owner’s qualified electrical 
personnel of the potential arc flash hazards associated with working on energized equipment 
(minimum of 4 hours). 

 

END OF SECTION 26 0573 
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SECTION 26 2000 

SERVICE AND DISTRIBUTION EQUIPMENT 

PART 1 - GENERAL 

1.01 SCOPE 

A. Specification Sections 26 2413 through 26 2416 describe electrical distribution equipment such as 
switchboards, panelboards, motor control, transformers, and similar equipment. This section describes 
general requirements pertaining to the distribution system and all equipment specified in 
Specification Sections 26 2413 through 26 2416. 

B. Fuses, safety switches, and individually enclosed circuit breakers are specified in other Sections. 

1.02 UNIFORMITY 

A. All switchboards, motor control centers, circuit breakers, panelboards, and other items of distribution 
equipment furnished under this specification shall be of the same manufacture except as otherwise 
noted. 

1.03 STANDARDS 

A. All materials shall be listed and labeled by Underwriters Laboratories, Inc., where such a listing is 
available for that class of equipment. 

1.04 LOCKS 

A. All locks for switchboards, power panels, branch circuit panels, and other distribution equipment 
doors shall be keyed identical. 

1.05 SYSTEM CHARACTERISTICS 

A. The service voltage is 208/120 volts, 3–phase, 4–wire, wye, with grounded neutral. 

1.06 POWER COMPANY COORDINATION AND SCHEDULING 

A. Field coordinate new secondary service installation and any required utility outages with the power 
company. 

B. Verify and comply with utility company requirements for installation of services of this type and 
install equipment furnished by the utility company for mounting by the Contractor. 

C. The Power Company will provide revenue metering equipment. 

1.07 FAULT CURRENT 

A. Equipment fault current ratings (SCCR) indicated on the drawings, or specified herein, shall be the 
minimum rating of the equipment and verified by the short-circuit study, including device 
interrupting ratings and bracing. 

B. UL Tested and Recognized Series-connected Combination Component Ratings are not acceptable; all 
equipment shall be fully rated as indicated on the drawings. 

1.08 ARC FLASH HAZARD LABELS 
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A. All switchboards, motor control centers, individually enclosed circuit breakers, panelboards, and 
other items of distribution equipment furnished under this specification shall be labeled with the 
appropriate Arc Flash Hazard Labels required by the NEC. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS: 

A. Acceptable equipment manufacturers are listed within Specification Sections 26 2413 through 26 
2416.  

 

END OF SECTION 26 2000 
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SECTION 26 2001 

DISTRIBUTION EQUIPMENT TESTING 

PART 1 - GENERAL 

1.01 DISTRIBUTION EQUIPMENT TESTING 

A. All costs incurred for testing shall be included under Division 26 0000. 

B. Description of Tests: 

1. Preliminary Inspections and Tests: Visual inspections of electrical equipment, wire checks of 
factory wiring and any other preliminary work required to prevent delays during performance of 
electrical acceptance tests. 

2. Electrical Acceptance Tests:  Those inspections and tests required to show that the workmanship, 
methods, inspections, and materials used in erection and installation of the electrical equipment 
conforms to accepted engineering practices, IEEE, ICEA and NEMA Standards, the National 
Electrical Code, National Electric Testing Association (NETA) specifications, and 
manufacturer’s instructions, and to determine that the equipment involved may be energized for 
operational use. 

3. Operating Tests: Tests performed on electrical equipment, installed under other sections, to show 
that the electrical equipment will perform the functions for which it was designed. 

4. Final Acceptance: Final acceptance of electrical equipment will depend on equipment integrity as 
determined by the electrical acceptance test and also depend on complete operational tests. 

C. Test and calibrate all new circuit breakers furnished under this contract and “spare” breakers 
scheduled to be placed into service, prior to acceptance of the building. This requirement shall apply 
to breakers rated 100 amps and larger. 

D. Tests shall be conducted by a NETA certified and approved independent testing company per NETA 
recommendations and in accordance with NETA Standard Practices 

E. In general, tests shall include the following: 

1. Determine proper operation of circuit breaker trip devices. 
2. Determine trip ratings or settings are correctly adjusted. 
3. Determine control and interlock devices perform as specified. 
4. Determine electrical resistance across contact surfaces in switches, circuit breakers and busway 

are acceptable. 
5. Torque all bolted connections. 
6. Determine bus bars are properly braced as specified. 

F. Contractor shall advise in writing as to when the distribution equipment will be tested so that the 
Owner’s representative may be present to witness this test. At least one week’s notice of this test shall 
be given. 

G. At the Contractor’s option, a representative of the switchgear manufacturer may be present to witness 
the test and verify the results. 



Social Circle Public Works Fleet Facility 26 2001 - 2 
Project No. 2512 Distribution Equipment Testing 

H. These tests shall not alter the Contractor’s guarantee of the equipment. All work and materials found 
to be in non-compliance shall be replaced and re-tested by the Contractor without additional cost to 
the Owner. 

I. Provide three (3) copies of bound test reports, bound and included in the Closeout Documentation. 

 

END OF SECTION 26 2001 
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SECTION 26 2416 

BRANCH CIRCUIT PANELBOARDS 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. This section describes panelboards as scheduled on the Drawings as “Panelboards” and also referred 
to on the Drawings and in the specification as “panel”. 

B. Definition: As defined in the National Electrical Code. 

1.02 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 3300. 

B. Provide a schedule of each panelboard demonstrating placement of branch breakers in accordance 
with the schedules on the Drawings. Circuit numbering shall be indicated and configured as 
scheduled. 

C. Dimensioned Drawings of panel can, and panel cover detailing construction of hinged front cover. 
Gutter sizes shall be indicated. 

D. Provide ratings of each main and branch device, panelboard electrical characteristics, and assembly 
fault current rating. 

1.03 OPERATION AND MAINTENCE MANUALS 

A. Provide record copy of Submittal Documents. 

B. Provide maintenance instructions, detailed Drawings, and parts lists. 

C. Provide manufacturers published recommended procedures for preventative maintenance, repair, and 
normal operation of the panelboards and all components. 

PART 2 - PRODUCTS 

2.01 MANUFACTURER 

A. ABB (G.E.) 

B. Eaton 

C. Siemens  

D. Schneider Electrci (Square D) 

2.02 CONSTRUCTION 

A. Main lug panels shall be either top or bottom fed and shall not use plug-on lug assemblies for main 
lugs. 

B. Panelboards shall be factory assembled with bolt-on breakers. 
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C. Bus shall be plated copper. 

D. Construction shall be dead front with separately mounted interior trim. 

E. Branch breakers shall be arranged as scheduled on the Drawings. 

F. Multi-pole breakers shall be a common trip. Tandem breakers shall not be furnished. 

G. Enclosure shall be galvanized sheet steel. End panelboards shall be blank without knockouts. 

H. All panels shall have finished door cover trim “hinge-mounted” to box on surface mounted 
panelboards. Factory paint cover with two coats of standard gray color enamel.  

I. Provide flush lock and catch. Lock mechanism shall be metal construction. 

J. Gutter sizes: 

1. Manufacturers standard, unless otherwise required. 
2. Provide additional 8” gutter width with sheet metal barrier where feeder passes through panel can 

or is tapped in gutter. 

K. Provide ground bus bonded to enclosure. 

L. Where a panelboard is shown to be fed by more than one conductor per phase, an individual lug shall 
be provided for each conductor. 

M. Provide circuit breaker mounting hardware where a “space” is scheduled. 

N. Minimum interrupting rating of main and all breakers shall be the minimum assembly rating as 
scheduled on the Drawings. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. For all flush mounted panelboards provide (6) six ¾” empty conduits stubbed out at top of wall from 
panel. 

B. Branch circuit conductors shall be run at right angles to enclosure sides, bundled neatly and laced 
with nylon Ty-Raps. 

C. Provide typewritten panel directories indicating location and type of load served by each branch 
circuit. 

D. Conductors shall not be spliced within the panelboard enclosure. Branch circuit conductors not long 
enough to reach the scheduled branch circuit breaker shall be replaced. 

E. Tighten all factory connections, including breaker mounting hardware prior to energizing panelboard. 

F. All unused breaker mounting spaces shall be covered or blanked. 

G. Provide specified nameplate on panel front cover. 

3.02 MOUNTING 
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A. Surface mount or flush mount, at locations as indicated on the drawings, at same height to top of trim, 
generally 6’-6”, unless otherwise required by specific site conditions. 

B. Mount flush panelboards in accurately cut openings, with face of can flush with face of wall. 

 

END OF SECTION 26 2416 
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SECTION 26 2700 

MISCELLANEOUS DISTRIBUTION EQUIPMENT 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. This section describes disconnect switches, separate individually enclosed circuit breakers, and fuses 
for other than devices furnished with integral current-limiting fuses, such as fused circuit breakers and 
motor circuit protectors. 

B. Spare fuses of all types are included in this section. 

C. Provide required fuses, including spare fuses, for all fusible equipment furnished under this division. 

1.02 NAMEPLATES 

A. Provide engraved “lamicore” nameplates for all disconnect switches, time clocks, contactors, and 
individually enclosed circuit breakers, indicating the equipment served. Refer also to Specification 
Section 26 05 53 Electrical Identification. 

1.03 SPARE FUSES 

A. Provide (3) three spare fuses of each type and rating for all power and control fuses, including 
current-limiting fuses furnished as an integral part of fused circuit breakers or motor circuit 
protectors. 

1.04 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 33 00. 

B. Required for all equipment specified by this section. 

C. Circuit breaker submittal shall indicate device ratings, including interrupting capacity, dimensions of 
enclosure, and wire bending space. 

1.05 OPERATION AND MAINTENCE MANUALS 

A. Provide record copy of all Submittal Documents and assemble as identified in another section. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. All devices shall be UL labeled. 

2.02 FUSES 

A. Manufacturer: 

1. Bussman 
2. Ferraz-Shawmut 
3. Little-Fuse 
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B. Fuses applied on circuits operating at 250 Volts or less shall be 250 Volt rated. 

C. Fuses applied on circuits operating at 600 Volts or less shall be 600 Volt rated. 

D. All fuses shall have an interrupting capacity of 200,000 amps, RMS symmetrical, at rated voltage. 

E. Fuses for transformer feeders and motor branch circuits shall be dual-element time delay, current-
limiting, Class J for 600 Amp and smaller, Class L for larger than 600 Amp. 

F. Fuses for feeders, control circuits, and other loads shall be fast acting, current limiting, Class J for 600 
Amp and smaller, Class L. for larger than 600 Amp. 

2.03 DISCONNECT SWITCH (SAFETY SWITCH) 

A. Manufacturer: 

1. ABB (G.E.) 
2. Eaton 
3. Siemens 
4. Schneider (Square D) 

B. Shall be of the fusible or non-fusible type, as indicated on the Drawings. 

C. Shall be heavy duty, quick-make, quick-break, HP rated, hinged cover dual interlocked with switch 
handle and with external interlock defeat mechanism, with provision for handle and door padlocking. 

D. In dry locations shall be Type NEMA 1 enclosed. 

E. In damp locations, or outdoors, shall be Type NEMA-3R, enclosed, except where the applied use 
requires an alternate Type NEMA enclosure rating. 

2.04 DOUBLE-THROW DISCONNECT SWITCH 

A. Manufacturer: 

1. ABB (G.E.) 
2. Eaton 
3. Siemens 
4. Schneider (Square D) 

B. Shall be of the fusible or non-fusible type, as indicated on the Drawings. 

C. Shall be heavy duty, quick-make, quick-break, HP rated, hinged cover dual interlocked with switch 
handle and with external interlock defeat mechanism, with provision for handle and door padlocking. 

D. Switch handle shall have padlocking provisions in all (3) switch positions and external interlock 
defeat mechanism. 

E. In dry locations shall be Type NEMA 1 enclosed. 

F. In damp locations, or outdoors, shall be Type NEMA-3R, enclosed, except where the applied use 
requires an alternate Type NEMA enclosure rating. 

G. Provide separate ground bus.  Provide an insulated neutral bus where the scheduled feeder contains a 
neutral conductor. 
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H. Provide lugs sized for actual feeder conductors where standard factory lugs are not suitable. 

2.05 INDIVIDUALLY ENCLOSED CIRCUIT BREAKERS 

A. Manufacturer: 

1. ABB (G.E.) 
2. Eaton 
3. Siemens 
4. Schneider (Square D) 

B. Breakers shall be of appropriate frame size for the indicated trip setting and rated for the applied 
circuit voltage. Fault current interrupting rating of each breaker shall be as noted on the Drawings, 
minimum 42,000 A.I.C.R. 

C. Installed in dry locations: NEMA-1, enclosed. 

D. Installed in damp locations or outdoors: NEMA-3R enclosed, except where the applied use requires 
an alternate rating. 

2.06 COMBINATION TIME SWITCH/PHOTOCONTROL 

A. Two-channel digital time switch with 30A SPDT contacts, capable of 20 set points, automatic 
Daylight Savings Time and Leap Year compensation, and LCD display. 

B. Unit shall have astronomic option with offset up to 4 hours and 59 minutes, before or after sunrise. 

C. Real time clock shall be retained by super capacitor for 100 hours. 

D. Unit shall be capable of manual override ON or OFF either to the next scheduled event or 
permanently. 

E. Provide an electronic light sensor which can be mounted up to 1000 feet from the controller. 

2.07 TIME SWITCH 

A. Two-channel digital time switch with 30A SPDT contacts, capable of 20 set points, automatic 
Daylight Savings Time and Leap Year compensation, and LCD display. 

B. Unit shall have an astronomic option with offset up to 4 hours and 59 minutes, before or after sunrise. 

C. Real time clock shall be retained by the super capacitor for 100 hours. 

D. Unit shall be capable of manual override ON or OFF either to the next scheduled event or 
permanently. 

2.08 LIGHTING CONTACTORS 

A. Mechanically held, multi-pole, minimum of (1) one spare pole space. Contacts shall be field 
convertible with N.O. and N.C. indicators. 

B. Ratings: 30 Amp fluorescent lighting; 20 Amp tungsten lighting. 

C. Enclosure: Type NEMA 1, except where the applied use requires an alternate rating. 

2.09 SURGE PROTECTION DEVICES 

A. Provide integral Surge Protection Device rated at 100kA per mode, 7-mode type. 
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B. SPD units and all components shall be designed, manufactured, and tested in accordance with the 
latest applicable UL standard (ANSI/UL 1449 3rd Edition). 

C. SPD units shall be covered by a 5-year parts and labor warranty for malfunctions resulting from 
defects in materials and workmanship. Warranty shall begin upon Substantial Completion. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Mount disconnects on building structural elements, or on auxiliary framing, with top at 6’-0” A.F.F. 
where allowed by surrounding conditions. 

B. Devices shall not be supported from, or mounted to, equipment of other trades unless approved in 
writing by the manufacturer of that equipment. 

C. Raceways connecting NEMA-3R enclosed devices shall be installed in such a manner as to prevent 
the entry of water. Raceways shall enter only the bottom of the enclosure. 

D. Provide engraved lamicore nameplate for each disconnect and separately enclosed breaker. 
Nameplates shall state source of circuit, load served, circuit number, voltage, and phase. Refer to 
Section 26 05 53, Electrical Identification. 

E. Provide disconnect switches for all motors, HVAC, plumbing equipment, and other electrically 
operated equipment where not connected by cord and plug, unless fed from a motor control center 
located in the immediate area of the motor. Disconnect switches shall be fused where equipment 
manufacturers electrical data label plate states “Maximum Fuse Size”, or similar wording. 

F. Mount individual line voltage photoelectric controls on suitable weatherproof box, or suitable cast 
conduit fitting, in the directional orientation as recommended by the manufacturer. Adjust sensor 
window for suitable operation at dusk and at dawn. 

G. Install SPD units in accordance with the Manufacturer’s written instructions, as indicated on the 
Drawings and as specified herein. 

H. Conductors from the power source to the SPD shall be routed without sharp bends and straight and 
short as possible.  The absolute maximum conductor length shall be 3’-0”. 

 

END OF SECTION 26 2700 
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SECTION 26 2726 

WIRING DEVICES 

PART 1 - GENERAL 

1.01 SCOPE 

A. This section describes wall switches, occupancy sensors, receptacles, faceplates, and other wiring 
devices. 

B. Outlet boxes are specified in another section. 

1.02 STANDARDS 

A. All devices shall be UL labeled. 

B. All devices shall meet applicable NEMA wiring device standards. 

C. All special-purpose receptacles shall be NEMA Standard configuration. 

1.03 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 33 00. 

B. Submit manufacturer catalog cut sheets of wiring devices specified in this section. 

1.04 OPERATION AND MAINTENANCE MANUAL 

A. Provide record copy of device submittal incorporated into the Project O&M Manuals. 

PART 2 - PRODUCTS 

2.01 MANUFACTURE 

A. Switches, receptacles, plates: 

1. Arrow-Hart 
2. Bryant 
3. Hubbell 
4. P&S/Legrand 

B. Occupancy Sensors 

1. Wall Mounted: dual technology with passive infrared and ultrasonic or microphonics sensors; 
suitable for single or multi-gang mounting in standard depth wall box. 

2. Ceiling Mounted: dual technology with passive infrared and ultrasonic or microphonics sensors, 
suitable for mounting at ceiling height in suitable outlet box. 

3. Manufacturer: Cooper: Greengate or equivalent by The Watt Stopper, Inc. or Sensorswitch. 
Additional manufacturers shall be by prior approval. 

4. Device types and manufacturer series numbers on the Drawings are based on Cooper: Greengate. 

2.02 DESCRIPTION 



  

Social Circle Public Works Fleet Facility 26 2526 - 2 
Project No. 2512 Wiring Devices 

A. The color of all devices mounted in finished interior spaces shall be as selected by the Architect. 

B. Switches, receptacles: 

1. Standard wall toggle switches for lighting circuits shall be heavy-duty, 277-volt, 20 Amp, AC 
only, nylon, quiet type, with ground bonding screw terminal, Hubbell #HBL1221 Series, back 
wired using screw and clamp. 

2. Special purpose switches, such as 3-way, double-pole, and 4-way switches shall be similar 
construction. 

3. Duplex receptacles shall be heavy-duty, 125-volt, 20 Amp, 3-wire grounding, nylon face, with 
self-grounding attachment, with ground bonding screw terminal, Hubbell #HBL5362 Series, back 
wired using screw and clamp. 

4. Individual duplex receptacles on separate 20 Amp circuits shall be rated 20 Amp. 
5. Special purpose receptacles shall be of NEMA type indicated, heavy-duty, with nylon face where 

available. 
6. Wall toggle switches mounted adjacent to wall box dimmers shall be of the same manufacture 

and appearance as the wall box dimmer. 
7. G.F.C.I. Type receptacles shall be rated 20 Amp, Hubbell #GF5362 Series. 

C. Device plates/covers for interior application:  

1. Finished Room Areas: Jumbo type, material and finish as selected by Architect. 
2. Utility and Mechanical Room Areas: Jumbo type, stainless steel cover. 

D. Device plates/covers for exterior exposed outlets: 

1. Weatherproof, heavy-duty cast aluminum, “in-use” type where required by the location to be 
applied, Hubbell #WPxxx Series, or cast iron for FS/FD box mounting. 

2. Weatherproof receptacle covers shall be suitable for the specific application. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. Refer to Specification Section 26 05 34 Boxes for outlet box requirements. 

B. All devices shall be installed in appropriate boxes designed for the purpose, in accordance with the 
manufacturer’s directions. 

C. Adjacent outlets of any type, including dimmers and fan speed controls, shall be installed in multi-
gang boxes with a single multi-gang faceplate. 

3.02 INSTALLATION 

A. Locations, unless otherwise required by local codes or noted on the Drawings (dimensions in center): 

1. Switches: 48 in. above the finished floor, 4 in. from doorjamb on strike side of door. 
2. Receptacles: 1 ft. 6 in. above finished floor, except where indicated above a countertop. 
3. Telephone and data outlets: 1 ft. 6 in. above finished floor, except where indicated above a 

countertop. 

B. Grounding: Provide AWG 12, green color, insulated copper ground bonding jumpers for all switches 
and receptacles, bonded to the grounding screw provision within the box with separate grounding 
screw or lug. 
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C. Device Labeling (applies to branch circuit devices wiring outlets under this section): 

1. Provide an adhesive backed label on each wall switch and receptacle device outlet coverplate 
indicating panelboard served from and circuit number (i.e.: LPA-6). 

2. Labels shall be made on 3/8” or ½” inch stock, black color letters with clear background. 
3. Label system shall be Brother “P-Touch” System or equivalent. 
4. Labels shall not be applied until the final touch-up painting is complete and covers are 

permanently mounted. 

 

END OF SECTION 26 2726 
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SECTION 26 5000 

LUMINAIRES 

PART 1 - GENERAL 

1.01 SCOPE 

A. Interior lighting fixtures, lamps and drivers. 

B. Emergency lighting units. 

C. Exit signs. 

D. Lighting fixture supports. 

1.02 STANDARDS 

A. ANSI/NFPA 70, National Electrical Code 

B. IESNA LM-79, Electrical and Photometric Measurement of Solid-State Lighting Products 

C. IESNA LM-80, Approved Method of Measuring Lumen Maintenance of LED Light Sources 

D. IESNA TM-21, Luminaire Classification System for Indoor Luminaires 

E. UL1598, Standard for Safety of Luminaires 

F. All material shall bear the label of the Underwriters Laboratories, Inc. 

1.03 VOLTAGE 

A. Fixture voltage is indicated by circuit in which it is connected. Contractor shall determine fixture 
voltage from Drawings. 

1.04 CEILING INTERFACE 

A. Specific catalog numbers shown for fixtures do not necessarily describe all mounting hardware or 
accessories required for a particular installation. Determine ceiling types from the finish schedule 
specified under another division and furnish all required materials for a complete and proper 
installation. Provide plaster frames for wet plaster or stucco ceilings. 

1.05 COORDINATION 

A. Provide other trades with a schedule of the outside dimensions of each type of recessed fixture when 
Submittal Documents have been approved. Examine applicable plans and shop Drawings describing 
the work of other trades for possible conflicts in the clearances required for installation. The Architect 
shall be notified prior to fabrication of any material of any conflict that cannot be resolved at no cost 
to the Owner by normal job site coordination between trades. 

1.06 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 33 00. 
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B. Furnish a bill of material cover sheet and original data sheet, combined into binder, describing each 
fixture type. If a catalog page describes more than one fixture, the page shall be appropriately marked 
identifying the exact item being submitted. Photometric data shall be submitted for each fixture type 
that has a reflector or lens for directing the light output. Drawings larger than 8 ½ x 14 shall be 
submitted in 8 ½ x 11 envelopes bound into the submittal brochure. 

C. Shop Drawings: Show details of nonstandard or custom lighting fixtures. Indicate dimensions, 
weights, methods of field assembly, components, features, and accessories. Product Certificates: For 
each type of ballast for bi-level and dimmer-controlled fixtures, from manufacturer. 

D. Copy of Solid-State Ballast warranty. 

E. Copy of driver warranty. 

F. Point by point plot on a scaled drawing to indicate the foot-candle performance of all exterior 
fixtures. 

G. A tabulation of all lamps to be utilized in each fixture. 

H. Where equivalent manufacturers for lighting fixtures are not indicated or scheduled, one manufacturer 
and model number is listed as “Design Standard” on the fixture schedule. The intent is to define the 
appearance, style, function, performance, and level of quality deemed necessary by the Architect as 
well as to define the standard used by the Architect as the basis of the design described by the 
Drawings and specifications. Light fixtures equal in the appearance, style, function, performance, and 
level of quality as manufactured by other than the “Design Standard” manufacturer may be proposed 
by the Contractor in accordance with specification section 01 63 00. The proposed material will be 
evaluated by the Architect and determination of equality with the “Design Standard” will not be 
unreasonably withheld. To assist in this determination, the Contractor shall submit detailed 
photometric and power density calculations for each space that the proposed alternate fixture will be 
utilized.  If the alternate manufacturer or model is determined by the Architect to not be equal to the 
“Design Standard” in a parameter whose acceptance would not be in the best interest of the Owner, 
the alternate fixture will be rejected. The Contractor may then submit, at no additional cost to the 
Owner, another alternate fixture or the fixture scheduled as the “Design Standard” for review by the 
Architect. Alternate material furnished shall comply with all requirements of the material 
specification, shall be, as determined by the Architect, equal in form and performance to the “Design 
Standard” and shall be dimensionally identical to the design standard where features are visible or 
where the work of other trades is affected. Determination of equality shall remain solely with the 
Architect and his decision shall be final. 

1.07 OPERATING and MAINTENANCE MANUAL 

A. Provide record copy of Submittal Documents. 

B. Provide tabulation of lamp type furnished for each fixture type. 

C. Bind all information together with other Division 26 manuals. 

1.08 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 
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C. Luminaires shall be fully assembled and individually electrically tested prior to shipment. 

D. Manufacturers of LED luminaires shall demonstrate a suitable testing program to ensure system 
reliability and to substantiate lifetime claims. 

E. The sole use of IESNA LM-80 data to predict luminaire lifetime is not acceptable. 

F. Luminaires shall be provided with a minimum 5-year warranty covering, LEDs, drivers and paint 
finish. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS 

A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 

B. Metal Parts: Free of burrs and sharp corners and edges. 

C. Sheet Metal Components: Steel unless otherwise indicated.  Form and support to prevent warping and 
sagging. 

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without the use of tools.  Designed to prevent doors, 
frames, lenses, diffusers, and other components from falling accidentally during relamping and when 
secured in operating position. 

E. All lamps of any one type shall be of the same manufacturer. 

F. Diffusers and Globes: 

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic.  High resistance to yellowing and 
other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness: At least [0.125 inch (3.175 mm)] minimum unless otherwise indicated. 
b. UV stabilized. 

2. Glass:  Annealed crystal glass unless otherwise indicated. 

2.02 DRIVERS FOR LED FIXTURES 

A. Electronic Driver for LED Fixtures: Comply with UL 1310 Class 2 requirements for dry and 
damp locations.  Include the following features unless otherwise indicated: 

1. Rated for 50,000 hours of life, unless otherwise noted. 
2. Sound Rating: Class A. 
3. Total Harmonic Distortion Rating: 15 percent or less. 
4. Current Crest Factor: 1.5 or less. 
5. 0-10V Dimming Standard (Step Dimming does not qualify). 

2.03 EXIT SIGNS 

A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility, luminance, and 
lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Signs: 
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1. Lamps for AC Operation: LEDs, 50,000 hours minimum rated lamp life. 
2. Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-contained power 

pack. 

a. Battery: Sealed, maintenance-free, nickel-cadmium type – unless noted otherwise. 
b. Charger: Fully automatic, solid-state type with sealed transfer relay. 
c. Operation: Relay automatically energizes lamp from battery when circuit voltage drops to 80 

percent of nominal voltage or below. When normal voltage is restored, the relay disconnects 
lamps from battery, and battery is automatically recharged and floated on charger. 

d. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

2.04 EMERGENCY LIGHTING UNITS 

A. General Requirements for Emergency Lighting Units: Self-contained units complying with UL 924. 

1. Battery:  Sealed, maintenance-free, lead-acid type – unless noted otherwise. 
2. Charger: Fully automatic, solid-state type with sealed transfer relay. 
3. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 

percent of nominal voltage or below.  Lamp automatically disconnects from battery when voltage 
approaches deep-discharge level.  When normal voltage is restored, the relay disconnects lamps 
from battery, and battery is automatically recharged and floated on charger. 

4. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

5. Integral Time-Delay Relay: Holds unit on for fixed interval of 15 minutes when power is restored 
after an outage. 

2.05 EMERGENCY BATTERY BALLAST  

A. Emergency lighting shall be provided by using a standard fluorescent fixture equipped with 
emergency ballast.  This emergency ballast shall consist of a field-replaceable, high-temperature, 
maintenance-free nickel-cadmium battery, charger and electronic circuitry contained in one metal 
case with a 2’ length of flexible conduit.   

B. A solid-state charging indicator light to monitor the charger and battery, single-pole test switch and 
installation hardware shall be provided.   

C. The emergency ballast shall be capable of operating all fluorescent lamps within the fixture at the 
minimum lumens initial output listed below for a minimum of 90 minutes: 

1. 1 Linear fluorescent lamp a minimum of 2250 to 3000 lumens. 
2. 2 Linear fluorescent lamps a minimum of 1375 to 1500 lumens per lamp. 
3. 3 Linear fluorescent lamps a minimum of 1083 to 1133 lumens per lamp. 
4. 1 Compact fluorescent lamp a minimum of 350 to 750 lumens.   
5. 2 Compact fluorescent lamps a minimum of 212 lumens to 375 lumens per lamp. 

D. The emergency ballast shall be suitable for indoor locations.   

E. The emergency ballast shall have 8 Watts maximum of input power and a 57.6 Watt-hour battery 
capacity and shall exceed emergency standards set forth by the current NEC.   

F. The emergency ballast shall be U.L. listed for installation on top of or remote from the fixture and 
shall be warranted for a full five years from date of purchase. 
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2.06 LED FIXTURES 

A. Except as otherwise indicated, provide LED luminaires, of types and sizes indicated on fixture 
schedules. 

B. Include the following features unless otherwise indicated: 

1. Each Luminaire shall consist of an assembly that utilizes LEDs as the light source.  In addition, a 
complete luminaire shall consist of housing, LED array, and electronic driver (power supply). 

2. Each luminaire shall be rated for a minimum operational life of 50,000 hours utilizing a minimum 
ambient temperature of (25°C). 

3. Light Emitting Diodes tested under LM-80 Standards for a minimum of 12,000 hours. 
4. Color Rendering Index (CRI) of 82 at a minimum. 
5. Color temperature 3500°K, unless otherwise indicated. 
6. Rated lumen maintenance at 70% lumen output for 50,000 hours, unless otherwise indicated. 
7. Fixture efficacy of 60 Lumens/Watt, minimum. 
8. 5-year luminaire warranty, minimum. 
9. Photometry must comply with IESNA LM-79. 
10. Luminaire shall be constructed such that LED modules may be replaced or repaired without the 

replacement of the whole fixture. 

C. Technical Requirements 

1. Luminaire shall be constructed such that LED modules may be replaced or repaired without the 
replacement of the whole fixture. 

2. Operation Voltage: The luminaire shall operate from a 50 HZ to 60 HZ AC line over a voltage 
ranging from 120 VAC to 277 VAC.  The fluctuations of line voltage shall have no visible effect 
on the luminous output. 

3. Power Factor: The luminaire shall have a power factor of 0.9 or greater. 
4. THD: Total harmonic distortion (current and voltage) induced into an AC power line by a 

luminaire shall not exceed 15 percent. 
5. Operational Performance: The LED circuitry shall prevent visible flickers to the unaided eye over 

the voltage range specified above. 

D. Thermal Management 

1. The thermal management (of the heat generated by the LEDs) shall be of sufficient capacity to 
assure proper operation of the luminaire over the expected useful life. 

2. The LED manufacturer’s maximum thermal pad temperature for the expected life shall not be 
exceeded. 

3. Thermal management shall be passive by design. The use of fans or other mechanical devices 
shall not be allowed. 

4. The luminaire shall have a minimum heat sink surface such that LED manufacturer’s maximum 
junction temperature is not exceeded at maximum rated ambient temperature. 

2.07 TROFFERS 

A. Housing 

1. All steel parts shall be painted after fabrication with a minimum of 90% reflective paint. 
2. The housing for a fixture with parabolic louvers shall be a minimum of 5½” deep. 
3. The housing for a fixture with lens shall be a minimum of 4½” deep. 
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4. 3-lamp fixtures with 18-cell parabolic louver shall have two ballast covers for use with multi-
level switch control of the inner lamps separate from the outer lamps. 

B. Parabolic Louvers 

1. The finish shall be silver, semi-specular, and low-iridescent. 
2. The louver shall be a minimum 3” deep. 
3. The louver shall be hinged and secured to the housing with reversible cam-action latches. 

C. Lens 

1. The lens shall be a minimum of 1/8” thick and shall be pattern A-12. 
2. The lens frame shall be regressed aluminum, hinged and secured to the housing with reversible 

cam-action latches. 
3. Submit a 4” x 4” sample of lens with submittals. 

2.08 RECESSED DOWN LIGHTS 

A. Reflector cones shall be one-piece, self-flanged. 

2.09 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy.  
Finish the same as fixture. 

B. Twin-Stem Hangers: Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount a 
single fixture.  Finish the same as fixture. 

C. Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod. 

D. Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped with threaded 
attachment, cord, and locking-type plug. 

E. Fixtures suspended with aircraft cable. 

1. The fixture manufacturer shall provide the field adjustable, 1/16”, galvanized, steel aircraft cable. 
2. Provide cable length as required to mount the fixture at the height shown on the Drawings 

measured to the top of the fixture. 
3. In areas with finished ceiling, the aircraft cable shall be supported with a ¼ - 20 threaded rod 

anchored in/to the structure and extended ¾” below the finished ceiling. 
4. The fixtures shall be supported at a maximum of 8’-0” centers. 

2.10 FIXTURE TYPES: 

A. As scheduled on the Drawings. 

B. All downlights shall be by the same manufacturer. 

C. All parabolic fluorescent troffers shall be by the same manufacturer. 

D. All direct/indirect and indirect suspended fixtures shall be by the same manufacturer. 

PART 3 - EXECUTION 

3.01 LOCATION 
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A. The exact location of all fixtures in finished areas shall be as shown on the reflected ceiling plans. If 
the location shown on the reflected ceiling plan for a fixture differs from the location shown on the 
electrical plans, the fixture shall be installed as shown on the reflected ceiling plan. In utility and 
mechanical rooms, the Contractor shall adjust the location and mounting height of the indicated 
fixtures for best coordination with the work of other trades. 

3.02 INSTALLATION 

A. Lighting fixtures shall be set level, plumb, and square with ceilings and walls. Install lamps in each 
fixture. 

B. Comply with NFPA 70 for minimum fixture support. 

C. Suspended Lighting Fixture Support: 

1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging. 
2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers. 
3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for suspension for 

each unit length of fixture chassis, including one at each end. 

D. Fixtures with steel housings shall not be installed in direct contact with concrete structure but shall be 
held off of the structure at least ½ inch with approved spacers. 

E. All wire run into a L.E.D. fixture housing or raceway shall be minimum 90ºC rated, Type 
THHN/THWN.  

F. Flexible conduit connections to recessed fixtures shall be six (6) ft. lengths of 3/8-inch steel flex with 
flex connectors as specified in the “Basic Materials and Methods” section. The flexible connections 
shall contain stranded conductors, AWG #14 minimum, Type THWN, with a separate grounding 
conductor bonded securely to the fixture housing. 

G. Flexible conduit connections to recessed fixtures located in accessible ceilings shall be installed such 
that each fixture can be relocated one (1) ceiling tile space in any direction. 

3.03 SUPPORTS AND ANCHORS 

A. Fixtures shall not be supported by ducts or piping of other trades without the approval of the 
Architect. 

B. Recessed fixtures not designed to lay-in a ceiling grid, and suspended fixtures, shall be supported by a 
threaded rod dropped from approved channels or brackets transmitting the fixture weight to the 
building structure. If the fixture is outlet box mounted, the box shall be supported in the same manner. 

C. Provide four (4) clips with each lay-in type fixture anchoring the fixture to its supporting grid 
members. 

D. Hardware and unpainted metal used for mounting of exterior fixtures shall electrogalvanized. 

3.04 ACCEPTANCE 

E. Incandescent fixtures used for construction lighting shall be provided with new lamps prior to final 
acceptance. 
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F. Adjust locations of fixtures shown in mechanical equipment rooms to best suit the actual conditions 
based on final placement of equipment of other trades. Install in a manner and location to obtain 
optimum illumination. 

G. Target and focus adjustable fixtures in the presence of the Architect’s Electrical Engineer. 

H. Noisy ballasts shall be considered defective and shall be replaced. 

I. All fixtures’ trims shall be free of light leaks as viewed from the occupied space. Suitably seal around 
trims to eliminate any light leakage around downlight trims and fluorescent fixtures. Louvers and lens 
shall be clean and free from fingerprints, dust, and physical damage. 

J. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer 
from normal power to battery and retransfer to normal. 

 

END OF SECTION 26 5000 
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SECTION 28 3100 

FIRE ALARM SYSTEM 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. A complete microprocessor controlled analog addressable, intelligent fire detection system.  The 
equipment shall include, but not be limited to, alarm initiating devices, alarm notification appliances, 
control panels, annunciators, auxiliary control devices, power supplies, wiring and conduit.  

1.02 SCOPE 

A. All of the products described by this section shall be manufactured by a single U.S. manufacturer and 
furnished by the manufacturer or authorized representative. 

B. The installing company shall employ NICET (minimum Level II Fire Alarm Technology) technicians 
on site to guide the final checkout and to ensure the system integrity. 

C. The Drawings are schematic in nature. The manufacturer’s listed device spacing requirements and 
applicable code requirements shall be maintained at all times.  

1.03 CODES AND STANDARDS 

A. The fire alarm system specified in this section shall be in accordance with the National Fire Alarm 
Code (NFPA 72), the National Electrical Code (NFPA 70) and the Life Safety Code (NFPA 101). 

B. The fire alarm system and installation shall comply with provisions of UL safety standards pertaining 
to fire alarm systems. All products and components shall be UL listed and/or labeled. 

1.04 SUBMITTALS 

A. General: Submittals shall be in accordance with Specification Section 01 33 00. 

B. Submittals should include technical product data including specifications and installation instructions 
for each type of component, control panel elevations, system point-to-point wiring diagrams, 
termination details, and battery capacity calculations. 

C. Submittals shall include sufficient information to determine compliance with Drawings and 
specifications. 

D. All substitute equipment proposed as equal to the equipment specified herein, shall meet or exceed 
the following standards.  For equipment other than that specified, the Contractor shall supply proof 
that substitute equipment equals or exceeds the standards of the specified equipment. 

E. Submit a software copy of all point-to-point wiring diagrams on a CD in ‘DXF’ or latest AutoCAD 
version format. 

1.05 MANUALS 

A. Complete operating and maintenance manuals shall be submitted with the shop Drawings. 
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B. Manuals shall include wiring diagrams indicating internal wiring for each component and the 
interconnections between components. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Handle fire alarm equipment carefully to prevent damage, breaking, and scoring.  Do not install 
damaged equipment or components. 

B. Store fire alarm equipment in a clean, dry place.  Protect from weather, dirt, water, construction 
debris, and physical damage. 

1.07 QUALITY ASSURANCE 

A. The vendor of the system shall currently maintain a locally run business for a minimum of five years 
and shall be an authorized distributor of the supplied equipment with full warranty privileges. 

B. The vendor shall maintain at his facility the necessary spare parts in the proper proportion as 
recommended by the equipment manufacturer to maintain and service the equipment being supplied.  
This facility shall be available for inspection by the Architect’s Engineer. 

C. The supplying vendor shall have attended the manufacturer's installation and service school. 

D. The vendor shall furnish manufacturer's manuals of the completed system including individual 
specification sheets, schematics, inter-panel and intra-panel wiring diagrams. In addition, all 
information necessary for the proper operation of the system must be included. Any bidder using 
other than the specified equipment must provide this information prior to bidding. 

E. As built Drawings that include any changes to wiring, wiring designations, junction box labeling and 
any other pertinent information shall be supplied upon completion of Project. 

1.08 TRAINING 

A. Contractor shall make arrangement for training and shall ensure that the manufacturer’s authorized 
representative shall furnish training for a minimum of three of the Owner’s designated employees. 
This instruction shall include two (2) copies of a written, bound summary for future reference. 

B. The training shall include the following: 

1. Training in receipt, handling, and acknowledgement of alarms. 
2. Training in system operation including manual control of output functions from the control panel. 
3. Training in testing of the system including logging of detector sensitivity, walk test of devices, 

and response to common troubles. 
4. Training in all required periodic maintenance. 

C. The total training requirement shall be a minimum of 8 hours but shall be sufficient to cover all items 
specified. 

D. The training may be waived, deleted, or reduced in the number of required hours only with the 
Owner’s written approval. 

1.09 WARRANTY 

A. All equipment and devices furnished, and all work performed shall be free from defects and shall 
remain so for a period of at least one year from the date of Substantial Completion. 
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B. Warranty hours shall be from 8 AM to 5 PM, Monday through Friday. 

C. The Owner shall not be held responsible for the cost of labor and materials required to correct any 
defect during this one-year period. 

D. The Owner shall not be held responsible for the cost of materials required to correct defects outside of 
the warranty hours. 

E. The fire alarm system vendor shall respond to all service calls within a minimum of 4 hours. 

PART 2 - PRODUCTS 

2.01 EQUIPMENT AND MATERIAL – GENERAL 

A. All equipment and components shall be new and the manufacturer’s current model.  The devices, 
components, appliances and equipment shall be tested and listed by a nationally recognized approval 
agency for use as part of a protected premise protective signaling system. 

B. All equipment and components shall be installed in accordance with the manufacturer’s 
recommendations. 

2.02 CONDUIT AND WIRE 

A. Conduit 

1. Conduit shall be installed and sized in accordance with the National Electrical Code (NEC), state 
and local requirements. 

2. All wiring shall be installed in conduit or raceway. 
3. Conduit shall be ½” minimum. 

B. Wire 

1. All fire alarm system wiring shall be new. 
2. Wiring shall be in accordance with the NEC, state and local codes and as recommended by the 

fire alarm system manufacturer. The number and size of conductors shall be as recommended by 
the system manufacturer but shall not be less than 18 AWG for initiating device circuits and 
signaling line circuits, and 14 AWG for notification appliance circuits. 

3. All wire and cable shall be listed and approved by a recognized testing agency for use with a 
protective signaling system. 

2.03 FIRE ALARM CONTROL PANEL 

A. The Fire Alarm Control Panel (FACP) shall be a nominal 24VDC, microprocessor (CPU) based, non-
coded, supervised, analog intelligent, addressable, modular system. The FACP shall include a full-
featured operator interface. 

B. The FACP shall perform the following functions: 

1. Supervise and monitor all intelligent addressable detectors and monitor modules for normal, 
trouble, and alarm conditions. 

2. Supervise all initiating, signaling, and notification circuits. 
3. Detect the activation of any initiating device and the location of the alarm condition.   
4. Operate all notification appliances and auxiliary devices as programmed. 
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5. Visually and audibly annunciate any trouble, supervisory, or alarm condition on operator’s 
terminals, panel display, and annunciators. 

C. The FACP shall be able to provide the following features: 

1. Block Acknowledge for trouble conditions 
2. Automatic Day/Night Sensitivity Adjustment 
3. Environmental Drift Compensation 
4. Pre-Alarm Indication at FACP 
5. Smoke Detector Sensitivity Test 
6. System Status Reports 
7. Alarm Verification 
8. Multiple Printer Interface 
9. Multiple CRT Display Interface 
10. Automatic Detector Test 
11. Upload/Download of System Database 
12. One-Man Walk Test 
13. Smoke Detector Maintenance Alert 
14. Multi-Level Password Entry 
15. Device Blink Control 

D. The Central Processing Unit shall provide the following features: 

1. Communicate with and control intelligent detectors, addressable modules, local and remote 
operator terminals, printers, annunciators, and other system-controlled devices. 

2. Communicate with, monitor and control all other modules within the control panel.  Removal, 
disconnection or failure of any control panel module shall be detected and reported to the system 
display. 

3. Contain and execute all control-by-event (including ANDing, ORing, and NOTing) programs for 
specific action to be taken if an alarm condition is detected. 

4. Provide a real-time clock for time annotation of all system events.  The time-of-day and date shall 
not be lost if system primary and secondary power supplies fail. 

5. Continuously scan peripheral devices for proper operation.  

E. The operator’s interface shall include the following features: 

1. An alphanumeric keypad capable of controlling all system functions, entry of any alphanumeric 
information, and field programming. 

2. An 80-character backlit alphanumeric Liquid Crystal Display that displays, as required, custom 
labels for all intelligent detectors, addressable modules, and software zones. 

3. Five LED’s indicating the system status parameters AC Power, System Alarm, System Trouble, 
Display Trouble, and Signal Silence 

4. Operator control switches for Signal Silence, Lamp Test, Reset, System Trouble, and 
Acknowledge. 

F. Loop Interface Board 

1. Loop Interface Boards shall be provided to monitor and control each of the Signaling Line Circuit 
(SLC) Loops in the system.  The Loop Interface Board shall contain its own microprocessor and 
shall be capable of operating in Local Mode in the case of a failure in the Main CPU of the 
Control Panel.  In Local Mode, The Loop Interface Board shall detect alarms and activate output 
devices on its own SLC loop. 



Social Circle Public Works Fleet Facility 28 3100 - 5 
Project No. 2512 Fire Alarm System 

2. The Loop Interface Board shall not require any jumper cuts or address switch settings to initialize 
SLC Loop operations. 

3. The Loop Interface Board shall provide power to, and communicate with, all of the 
Intelligent/Addressable Detectors and Addressable Modules connected to its SLC Loop over a 
single pair of wires. This SLC Loop shall be capable of operation as NFPA Style 4, Style 6, or 
Style 7. 

4. The Loop Interface Board shall be able to drive two Style 4 runs of these SLC Loops, each up to 
10,000 feet in length, for an effective Loop span of 20,000 feet. 

5. The Loop Interface Board shall receive analog information from all Intelligent Detectors and 
shall process this information to determine whether normal alarm or trouble conditions exist for 
that particular detector.  The Loop Interface Board software shall include software to 
automatically adjust and compensate for dust accumulation to maintain detector performance as it 
is affected by environmental factors.  The analog information may also be used for automatic 
detector testing and for the automatic determination of detector maintenance requirements. 

6. The Loop Interface Board shall communicate with each Intelligent/Addressable Detector and 
Addressable Module on its SLC loop and verify proper device function and status.  
Communication shall be performed every 6 seconds or less. The average time to detect an alarm 
shall be 3 seconds (longer for detectors utilizing alarm verification). 

G. Serial Interface Board 

1. The Serial Interface Board shall provide the EIA-232 interface between the Fire Alarm Control 
Panel and the UL Listed Electronic Data Processing (EDP) Peripherals. 

2. The Serial Interface Board shall allow the use of multiple printers, CRT monitors, and other 
peripherals connected to the EIA-232 ports. 

3. The Serial Interface Board shall provide one EIA-485 port for the serial connection of the 
optional Annunciator and Control Subsystem components. 

4. The Serial Interface Board shall have LED’s which will show that it is in regular communication 
with the Annunciators or other EIA485 connected peripheral device. 

5. All EIA-232 circuits shall be optically isolated, and power limited. 

H. Field Wiring Terminal Blocks 

1. All wiring terminal blocks shall be the plug-in type and have sufficient capacity for 18 to 12 
AWG wire.  Fixed terminal blocks are not acceptable. 

I. Field Programming 

1. The system shall be programmable, configurable and expandable in the field without the need for 
special tools or electronic equipment and shall not require field replacement of electronic in-
tegrated circuits. 

2. All programming shall be accomplished through the standard FACP keyboard. 
3. All field-defined programs shall be stored in non-volatile memory. 
4. The programming function shall be enabled with a password that may be defined specifically for 

the system when it is installed. Two levels of password protection shall be provided in addition to 
a key-lock cabinet.  One level is used for status level changes such as zone disable or manual 
on/off commands. A second (higher-level) is used for actual change of program information. 

5. The system shall be capable of programming any addressable input or initiating device to operate 
any single or group of addressable output devices or indicating circuits. Inputs shall be program-
mable to generate alarm or trouble or no audible alarm. 

6. The system shall be programmed with means to bypass the HVAC shutdown feature. 
7. The system shall be programmed with means to bypass the door release feature. 
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2.04 VOICE COMMAND CENTER 

A. The Voice Command Center (VCC) shall be located with the FACP and shall contain all equipment 
required for audio control, signaling and supervisory functions.  This shall include speaker zone 
indication, control telephone circuit indication and control, digital voice units, and microphone. 

B. The VCC shall perform the following functions: 

1. Operate as a supervised dual channel emergency voice communication system. 
2. Audibly and visually annunciate the active or trouble condition of every speaker circuit. 
3. Audibly and visually annunciate any trouble condition of tone generators and digital voice units 

required for normal operation of the system. 
4. Provide all-call functions through activation of a single control switch. 
5. Provide automatic, digitally recorded voice messages and tones, which may be field programmed 

through the microphone. 
6. The VCC shall be modular in construction. The VCC shall be capable of being field 

programmable without requiring the return of any components to the manufacturer and without 
requiring the use of any external computers or other programming equipment. 

C. The VCC shall be modular in construction. The VCC shall be capable of being field programmable 
without requiring the return of any components to the manufacturer and without requiring the use of 
any external computers or other programming equipment. 

D. A prerecorded voice module shall be used to store tones and/or messages and transmit them over 
speaker circuits automatically upon alarm actuation. 

E. Speaker circuits shall be arranged such that there is a minimum of one-speaker circuit per floor. 

F. Speaker circuits shall be electrically supervised for open and short circuit conditions.  If a short circuit 
exists on a speaker circuit, it shall not be possible to activate that circuit. 

G. Audio amplifiers and tone generating equipment shall be electrically supervised for abnormal 
conditions.  Amplifiers shall be located in transponder cabinets to simplify installation and to reduce 
power losses in wiring. 

H. Speaker circuits shall be 25 VRMS.  Speaker circuits shall have 20% spare capacity for future 
expansion or increased power output requirements. 

I. Speaker circuits and control equipment shall be arranged such that loss of any one (1) speaker circuit 
will not cause the loss of any other speaker circuit in the system. 

J. Two-way telephone communication circuits shall be arranged so as to allow communication between 
the fire command center and up to seven (7) remote telephone locations simultaneously. 

K. Means shall be provided to connect the telephone circuits to the speaker circuits to allow voice 
communication over the speaker circuit from a telephone handset. 

L. Audio Amplifier: 

1. The audio amplifiers shall provide audio power at 25 VRMS for distribution to speaker circuits. 
2. Multiple audio amplifiers may be mounted in the transponder or the main fire alarm control panel 

to provide incremental audio power or to function as an automatically switched backup amplifier. 
3. The audio amplifier shall include an integral power supply and shall provide the following 

controls and indicators: 
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a. Normal Audio Level LED 
b. Incorrect Audio Level LED 
c. Brownout LED 
d. Battery Trouble LED 
e. Amplifier Trouble LED 

4. Adjustment of the correct audio level for the amplifier shall not require any special tools or test 
equipment. 

5. Include audio input and amplified output supervision, backup input, and automatic switchover 
function (if primary amplifier should fail). 

M. Audio Message Generator/Speaker Control: 

1. Actuation of any alarm-initiating device shall cause a prerecorded message to sound over the 
speakers of the appropriate zones.  The message shall be repeated a minimum of four (4) times. 

2. A built-in microphone shall be provided to allow for paging through speaker circuits. 
3. The message generator shall provide a system paging capability from telephone circuits. 
4. The audio message generator shall have the following controls and indicators to allow for proper 

operator control: 

a. Normal Audio Level LED 
b. On-line LED 
c. All Call Switch 
d. Local Speaker Volume Control 
e. Local (Test) Speaker 

5. The speaker circuit controls switches/indicators shall include visual indication of active and 
trouble status for each circuit in the system. 

6. The speaker circuit control panel shall include switches to manually activate or deactivate each 
speaker circuit in the system. 

7. (2) Pre-recorded messages are required. 

2.05 ENCLOSURES 

A. Control panels shall be housed in UL listed cabinets suitable for surface or semi-flush mounting. 

B. The backbox and door shall be constructed of 0.060 steel minimum with provisions for conduit 
connections into the sides and top. 

C. The door shall provide a key lock and shall include glass or other transparent opening for viewing of 
all indicators. 

D. The enclosure shall be modular in structure for ease of installation, maintenance and future 
expansion. 

2.06 PRIMARY POWER SUPPLY 

A. The main power supply shall operate on 120VAC, 60Hz, and shall provide all necessary power to the 
FACP. 

B. It shall provide a battery charger using dual-rate-charging techniques for fast battery recharge.  It 
shall charge up to 55 Amp-hour batteries within a 48-hour period. 

C. It shall be power-limited and include meters to indicate battery voltage and charging current. 
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2.07 SECONDARY POWER SUPPLY 

A. The batteries shall be 12-volt, Gel-Cell type. 

B. Batteries shall have sufficient capacity to power the fire alarm system for not less than 24 hours of 
standby plus 10 minutes of alarm upon a normal AC power failure. 

C. Batteries shall have a 25% capacity safety factor. 

D. Batteries are to be completely maintenance free. 

2.08 SYSTEM COMPONENTS 

A. Strobe Lights 

1. Shall operate on 24 VDC nominal. 
2. Shall meet the requirements of the ADA as defined in UL standard 1971 and the following 

criteria: 

a. The maximum pulse duration shall be 2/10ths of one second with a maximum duty cycle of 
40%. 

b. Unless otherwise specified on the Drawings, in corridors the intensity shall be a minimum of 
15/75 candela. 

c. Unless otherwise specified on the Drawings, in assembly areas the intensity shall be a 
minimum of 30 candela. 

d. The flash rate shall be a minimum of 1 Hz and a maximum of 2 Hz. 
e. Wall mounted appliances shall have their bottoms at a height above the finished floor of 80 

in. (2m). 

3. Visual only devices shall have flush cover plate. 
4. Visual devices shall be synchronized per NFPA 72. 

B. Audible/Visual Combination Devices 

1. Shall meet the applicable requirements of Section A listed above for visibility. 
2. Shall meet the following criteria for audibility: 

a. Audible devices shall have a sound level of not less than 75 dBA at 10 feet (3 m) or more 
than 120 dBA at the minimum hearing distance. 

b. To ensure that signals are clearly heard, audible devices shall have a sound level at least 15 
dBA above the ambient sound level. 

c. Wall mounted appliances shall have their bottoms at a height above the finished floor of 80 
in. (2m). 

3. Audible/Visual devices shall have a flush cover plate. 
4. Visual devices shall be synchronized per NFPA 72. 

C. Addressable Manual Stations 

1. Addressable Manual Stations shall be provided to connect to the Fire Alarm Control Panel 
Signaling Line Circuit (SLC) Loops. Manual stations shall be single action type unless otherwise 
indicated on the Drawings. 

2. The Manual Station shall, on command from the Control Panel, send data to the panel 
representing the state of the manual switch.  Manual Fire Alarm Stations shall use a key operated 
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test-reset lock and shall be designed so that after actual Emergency Operation, they cannot be 
restored to normal use except by the use of a key. 

3. All operated stations shall have a positive, visual indication of operation that cannot be reset 
without the use of a key. 

4. Manual Stations shall be constructed with clearly visible operating instructions provided on the 
cover.  The word FIRE shall appear on the front of the stations in raised letters, 1.75 inches or 
larger. 

5. Stations shall be suitable for surface mounting as shown on the plans, or semi flush mounting, 
and shall be installed not less than 42 inches, nor more than 48 inches above the finished floor. 

6. The Manual Station shall provide address-setting means such as rotary decimal switches or binary 
dip switches.  

D. Intelligent Photoelectric Type Smoke Detectors 

1. Smoke detectors shall be intelligent and addressable devices and shall connect with two wires to 
one of the Fire Alarm Control Panel Signaling Line Circuit loops. Provide photoelectric detectors 
only where specifically required by the Drawings or specifications. 

2. Photoelectric detectors shall use the photoelectric (light-scattering) principle to measure smoke 
density and shall, on command from the control panel, send data to the panel representing the 
analog level of smoke density. 

3. The detectors shall be ceiling-mount and shall include a twist-lock base. 
4. The detectors shall provide a test means whereby they will simulate an alarm condition and report 

that condition to the control panel. Such a test may be initiated at the detector itself, by activating 
a magnetic switch, or may be activated remotely on command from the control panel. 

5. The detectors shall provide address-setting means on the detector head such as rotary decimal 
switches or binary dip switches.  The detectors shall also store an internal identifying code, which 
the control panel shall use to identify the type of detector. 

6. The detectors shall have local indications of alarm and power with an LED.  The LED shall flash 
under normal conditions, indicating the detector is operational and in regular communication with 
the control panel. The LED may be placed into steady illumination by the control panel, 
indicating that an alarm condition has been detected. If required, the flashing mode operation of 
the detector LEDs shall be controlled through the system field program. 

7. The detector sensitivity shall be set through the Fire Alarm Control Panel and shall be adjustable 
in the field through the field programming of the system. Sensitivity may be automatically 
adjusted by the panel on a time-of-day basis. 

8. Using software in the FACP, the detectors shall automatically compensate for dust accumulation 
and other slow environmental changes, which may affect their performance. The detectors shall 
be listed by UL as meeting the calibrated sensitivity test requirements of NFPA Standard 72E. 

E. Duct Smoke Detectors 

1. The in-duct smoke detector housing shall accommodate an intelligent photoelectric detector with 
integral auxiliary contacts. 

2. Each in-duct smoke detector shall include air-sampling tubes installed per manufacturer’s 
recommendations and NFPA 72.   

F. Intelligent Heat Detectors 

1. Heat Detectors shall be Intelligent and addressable devices and shall connect with two wires to 
one of the Fire Alarm Control Panel Signaling Line Circuits. 
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2. The detectors shall use an electronic sensor to measure thermal conditions caused by a fire and 
shall, on command from the control panel, send data to the panel representing the analog level of 
such thermal measurements. 

3. The detectors shall be ceiling-mount and shall include a twist-lock base. 
4. The detectors shall provide a test means whereby they will simulate an alarm condition and report 

that condition to the control panel. Such a test may be initiated at the detector itself, by activating 
a magnetic switch, or initiated remotely on command from the control panel. 

5. The detectors shall provide address-setting means on the detector head such as rotary decimal 
switches or binary dip switches. 

6. The detectors shall have local indications of alarm and power with an LED.  The LED shall flash 
under normal conditions, indicating the detector is operational and in regular communication with 
the control panel.  The LED may be placed into steady illumination by the control panel, 
indicating that an alarm condition has been detected. If required, the flashing mode operation of 
the detector LEDs shall be controlled through the system field program. 

7. An output connection shall also be provided in the base to connect an external remote alarm LED. 

G. Monitor Module - (ADDRESSABLE INPUT DEVICE) 

1. Addressable Monitor modules shall be provided to monitor waterflow, tamper, and pressure 
switches. 

2. The Monitor Module shall mount in a 4-inch square, 2-1/8" deep electrical box. 
3. The module may be wired for Style D or Style B operation. The Monitor module shall provide 

address-setting means using rotary decimal switches or binary dip switches and shall also store an 
internal identifying code, which the Fire Alarm Control Panel shall use to identify the type of 
device. An LED shall be provided which shall flash under normal conditions, indicating that the 
Monitor module is operational and in regular communication with the control panel. 

H. Control Module (ADDRESSABLE OUTPUT DEVICE) 

1. Addressable Control Modules shall be provided to supervise and control the operation of the gas 
furnaces upon alarm. 

2. The Control Module shall mount in a standard 4-inch square, 2-1/8" deep electrical box, or to a 
surface mounted backbox, or directly in the Fire Alarm Control Panel. 

3. The Control Module shall provide address-setting means using rotary decimal switches or binary 
dip switches and shall also store an internal identifying code, which the Control Panel shall use to 
identify the type of device. An LED shall be provided which shall flash under normal conditions, 
indicating that the Control Module is operational and is in regular communication with the 
Control Panel. 

I. Isolator Module 

1. Isolator modules shall be provided to automatically isolate wire-to-wire short circuits on 
addressable loops. The isolator module shall limit the number of modules or detectors that may be 
rendered inoperative by a short circuit on the addressable loop. 

2. If a wire-to-wire short occurs, the isolator module shall automatically open the addressable loop. 
When the short circuit condition is corrected, the isolator module shall automatically reconnect 
the isolated section. 

3. The isolator module shall not require any address-setting, and its operation shall be totally 
automatic. It shall not be necessary to replace or reset an isolator module after its normal 
operation. 
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4. The isolator shall mount in a standard 4” deep electrical box or in a surface mounted backbox.  It 
shall provide a single LED that shall flash to indicate that the isolator is operational and shall 
illuminate steadily to indicate that a short circuit condition has been detected and isolated. 

J. PIV Supervisory Switches 

1. Each Post Indicator Valve (PIV) or main gate valve shall be equipped with a supervisory switch. 
2. Mount switch so as not to interfere with the normal operation of the valve. Adjust switch to 

operate within two revolutions toward the closed position of the valve control, or when the stem 
has moved no more than one-fifth of the distance from its normal position. 

3. The mechanism shall be contained in a weatherproof aluminum housing, which shall provide a 
3/4 inch tapped conduit entrance and incorporate the necessary facilities for attachment to the 
valves. 

4. Switch housing to be finished with red baked enamel. 
5. The entire installed assembly shall be tamper proof and arranged to cause a switch operation if 

the housing cover is removed, or if the unit is removed from its mounting. 
6. PIV supervisory switches shall be provided and connected under this section. 

K. Automatic Digital Alarm Communicator Transmitter 

1. A dual line, 8 channel Digital Alarm Communicator Transmitter (DACT) shall be provided for 
transmission of fire alarm, supervisory, and trouble signals to a supervising station. 

2. The DACT shall include a secondary power source (battery and charging unit) separate from the 
FAC secondary source. 

3. The following signals shall be reported as applicable: 
4. Fire Alarm 
5. Fire Alarm Trouble (over 60 seconds) 
6. Sprinkler Valve Tamper Supervisory Signal 
7. Sprinkler Low Temperature/Air Pressure Supervisory Signal 
8. The DACT shall be provided with two dedicated phone lines of the loop start type.  Connection to 

PBX trunk lines or station circuits or to ground start type phone lines is not acceptable. 

L. Remote Annunciators 

1. Remote annunciators shall be supervised, backlit, 80-character alphanumeric LCD displays. 
2. The annunciator shall display all alarm, trouble, and supervisory conditions in the system. 
3. Each annunciator shall include switches for system acknowledgements, alarm silence, and system 

reset.  These switch inputs shall be capable of being disabled permanently or by a key lockout 
function on the front plate. 

4. Wiring for remote annunciators shall be Style 7. 

M. High-powered Audible Appliance 

1. Shall operate on 24 VDC nominal. 
2. Appliance tone shall be a slow whoop pattern. 
3. Audible devices installed in mechanical equipment rooms shall maintain a minimum average 

sound level of 85 dBA. 

N. Speakers 

1. Shall operate on 25 VRMS with field selectable output taps from 0.5 to 2.0W. 
2. Speakers in corridors and public spaces shall produce a nominal sound output of 84 dBA at 10 

feet (3 m). 
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3. Frequency response shall be a minimum of 400 Hz to 4000 Hz. 

2.09 ACCEPTABLE SYSTEM MANUFACTURER 

A. Firelite 

B. Silent Knight 

C. Notifier 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Installation shall be in accordance with the NEC, NFPA 72, state and local codes, as shown on the 
Drawings and as recommended by the equipment manufacturer. 

B. All conduit, junction boxes, conduit supports and hangers shall be concealed in finished areas and 
may be exposed in unfinished areas. Smoke detectors shall not be installed prior to the system 
programming and test period.  If construction is ongoing during this period, measures shall be taken 
to protect smoke detectors from contamination and physical damage. 

C. All fire detection and alarm system devices, control panels and remote annunciators shall be flush 
mounted when located in finished areas and may be surface mounted when located in unfinished 
areas. 

D. The system shall be equipped with the following protective devices to prevent damage or nuisance 
alarms from nearby lightning strikes, stray currents, or voltage transients. 

1. On AC input: Ditek DTK-120HW or DTK 120/240CM, EFI HWM-120, Leviton OEM-120EFI, 
Northern Technologies TCS-HW, Transtector ACP100BWN3, or equal UL listed device. Install 
device at the electrical panelboard and trim excess lead lengths.  Wind small coil in the branch 
circuit conductor just downstream of the suppressor connection.  Coil shall be 5 to 10 turns of 
about 1” diameter and tie-wrapped. 

2. On DC circuits extending outside building: Near the point of entry to the building, provide 
suppressors equal to Simplex 2081-9027 and 2081-9028, Transtector TSP8601, Ditek DTKxLVL 
series, Citel America B280-24V, Northern Technologies DLP-42. 

E. Monitor, control, isolation, and other auxiliary control devices shall be located at a height not to 
exceed 6’ above finished floor where possible. 

F. All addressable loop circuits shall have a minimum of 20% spare capacity for future use. 

G. Isolation modules shall be installed for each circuit extending outside the building, in or immediately 
adjacent to the FACP at each end of the addressable loop circuit, and after each T-tap serving five (5) 
or more addressable devices. 

H. There shall be no splices in the system other than at terminal blocks.  Wire nuts and crimp splices are 
not acceptable. 

I. All devices and appliances shall be clearly identified by addressable loop name, floor, device type and 
device number as shown on Drawings. 
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J. High-powered audible devices shall be installed in mechanical equipment rooms and other areas with 
high ambient noise levels. 

3.02 GENERAL OPERATION 

A. When a fire alarm condition is detected and reported by one of the system initiating devices, the 
following functions shall immediately occur: 

1. The system alarm LED shall flash. 
2. A local piezo-electric audible device in the control panel shall sound a distinctive signal. 
3. The 80-character LCD display shall indicate all information associated with the fire alarm 

condition, including the type of alarm point and its location within the protected premises. 
4. All system outputs assigned via preprogrammed equations for a particular point in alarm shall be 

executed, and the associated system outputs (alarm notification appliances and/or relays) shall be 
activated. 

B. When a trouble condition is detected and reported by one of the system’s initiating devices or 
appliances, the following functions shall immediately occur: 

1. The system trouble LED shall flash. 
2. A local piezo-electric audible device in the control panel shall sound a distinctive signal. 
3. The 80-character LCD display shall indicate all information associated with the trouble condition, 

including the type of trouble point and its location within the protected premises. 
4. All system outputs assigned via preprogrammed equations for a particular point in trouble shall 

be executed, and the associated system outputs (trouble notification appliances and/or relays) 
shall be activated. 

C. When a supervisory condition is detected and reported by one of the system’s initiating devices or 
appliances, the following functions shall immediately occur: 

1. The system supervisory LED shall flash. 
2. A local piezo-electric audible device in the control panel shall sound a distinctive signal. 
3. The 80-character LCD display shall indicate all information associated with the trouble condition, 

including the type of trouble point and its location within the protected premises. 
4. All system outputs assigned via preprogrammed equations for a particular point in trouble shall 

be executed, and the associated system outputs (trouble notification appliances and/or relays) 
shall be activated. 

D. Acknowledge Switch 

1. Activation of the control panel acknowledge switch in response to a single new alarm and/or 
trouble condition shall silence the local piezo electric signal and change the system alarm or 
trouble LED from flashing mode to steady-ON mode. If additional alarm or trouble conditions 
exist or are detected and reported in the system, depression of this switch shall acknowledge 
and/or advance the LCD display to the next alarm or trouble condition. 

2. Depression of the acknowledge switch shall silence all remote annunciator piezo sounders. 

E. Signal Silence Switch 

1. Activation of the signal silence switch shall cause all notification appliances and relays which are 
programmed to do so to return to their normal condition after an alarm condition. The selection of 
notification circuits and relays that are silenceable by this switch shall be fully field-
programmable within the confines of all applicable standards. 
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F. System Reset Switch 

1. Activation of the system reset switch shall cause all electronically latched initiating devices, 
appliances or software zones, as well as all associated output devices and circuits, to return to 
their normal condition. 

2. If the alarm condition(s) still exist, or if they reoccur in the system after system reset switch 
activation, the system shall then re-sound the alarm condition(s). 

G. System Test Switch 

1. Activation of the system test switch shall initiate the automatic test of all Analog/Addressable 
detectors in the system. The system test switch shall activate the electronics in each sensor, 
simulating an alarm condition and causing the transmission of the alarm condition from that 
sensor to the fire alarm control panel. The fire alarm control panel shall interpret the data from 
each sensor installed in the system. A report summarizing the results of this test shall be 
displayed automatically on the control panel’s LCD and printer. This report shall display the 
number of detectors tested per addressable loop, the total number tested in the system, any 
detector that failed, or an all “Tested OK” message. Also included shall be a time/date stamp of 
when the test was performed. 

H. Lamp Test Switch 

1. Activation of the lamp test switch shall sequentially turn on all LED indicators, LCD and local 
piezo electric signal, and then automatically return the fire alarm control panel to the previous 
condition. 

3.03 INSTALLATION 

A. Conductor insulation colors used in the fire alarm system shall be as follows: 

1. SMOKE DETECTORS   Yellow and Blue 
2. PULL STATIONS   Orange and Brown 
3. 24 V.D.C.    Red and Black 
4. DUCT DETECTORS   Yellow and Blue 
5. HEAT DETECTORS   Gray and Violet 
6. 120 V.A.C.    Black and White 
7. GROUND    Green 
8. FLOW SWITCH    Orange and Brown 
9. TAMPER SWITCH   Gray and Violet 
10. SHIELDED SIGNAL CABLE conductors Red and Black 
11. SHIELDED AUDIO CABLE conductors Black and White 

B. Fire alarm system circuits shall be installed in EMT with metallic boxes or other raceway as specified 
herein.  

C. Door holder and electric locks shall be 24 V.D.C. 

D. Duct detectors shall reset directly from the transponders' monitor card. 

E. Each duct detector shall be equipped with a remote indicator at the entrance to the zone served. 

F. All annunciator and fire alarm panelboards shall identify zones by area name not number, e.g., 
basement, first floor, elevator, etc.  
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G. Sprinkler valve supervisory switches shall be connected to initiate a rouble condition. Water flow 
alarm switches shall be connected to initiate an alarm condition.  Tamper and water flow switches 
shall be connected to separate zones. 

H. Dedicated branch circuits shall provide primary power to the fire alarm control panel and remote 
power supplies. 

I. Dedicated branch circuit(s) and connections shall be mechanically protected. 

J. Cicuit disconnecting means shall have a red marking shall be accessible only to authorized personnel 
and shall be identified as “FIRE ALARM CIRCUIT.” 

K. The location of the circuit disconnecting means shall be permanently identified as the fire alarm 
control unit. 

3.04 ACCEPTANCE TESTS 

A. Provide the service of a competent, factory-trained engineer or technician authorized by the system 
manufacturer to technically supervise and participate during all of the adjustments and tests of the 
system. 

1. Before energizing the cables and wires, check for correct connections and test for short circuits, 
ground faults, continuity, and insulation. 

2. Close each sprinkler system flow valve and verify proper supervisory alarm at the FACP. 
3. Verify activation of all flow switches. 
4. Open initiating device circuits, signaling line circuits, and notification appliance circuits to verify 

that the trouble signal activates. 
5. Ground initiating device circuits, signaling line circuits, and notification appliance circuits to 

verify response of trouble signals. 
6. Check alert tone and prerecorded voice message to all alarm notification appliances. 
7. Check installation, supervision, and operation of all intelligent smoke detectors during a walk 

test. 
8. Each of the alarm conditions that the system is required to detect should be introduced on the 

system.  Verify the proper receipt and the proper processing of the signal at the FACP and the 
correct activation of the control points. 

3.05 SPARE PARTS 

A. Provide the following spare parts with the system, each individually packaged and labeled. 

1. Fuses – 2 of each size used in system. 
2. Manual Stations – 1% of installed quantity. 
3. Visual and Combination Notification Appliances – 2% of installed quantity. 
4. Detectors and Bases – 2% of installed quantity. 

B. Increase decimal quantities of spare parts to the next higher whole number. 

 

END OF SECTION 28 3100 




	000105-2512-IndexSpecs
	CLASSIFICATION – TITLE PAGES

	033000-2512-C.I.P. Concrete
	PART 1 – GENERAL:
	1.01 SUMMARY
	A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Footings.
	2. Foundation walls.
	3. Slabs-on-grade.
	4. Concrete toppings.
	5. Building walls.


	1.02 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Water withheld for later addition at Project site is not permitted.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	D. Shoring Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer detailing fabrication, assembly, and support of formwork.
	1. Shoring and Re-shoring:  Indicate proposed schedule and sequence of shoring removal,   and installing and removing re-shoring.  Structural engineer of record will not design or   approve actual shoring elements.

	E. Samples:  For waterstops and vapor retarder.
	F. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Waterstops.
	6. Curing compounds.
	7. Floor and slab treatments.
	8. Bonding agents.
	9. Adhesives.
	10. Vapor retarders.
	11. Semirigid joint filler.
	12.  Joint-filler strips.

	G. Floor surface flatness and levelness measurements to determine compliance with specified tolerances.
	H. Minutes of pre-installation conference.
	I. Slab-on-grade joint layout drawings: Dimensioned plan drawings indicating location and frequency of control construction joints in slab-on-grade pursuant to the guidelines in the structural contract drawings.

	1.03 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94 requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing  Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician – Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tech...

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.
	E. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 and Section 7, "Lightweight Concrete”.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
	3. ACI 318, “Building Code Requirements for Structural Concrete.”

	F. Concrete Testing Service:  Owner shall engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	G. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 1.
	1. Before submitting design mixtures, review concrete design mixture and examine  procedures for ensuring quality of concrete materials.  Require representatives of each  entity directly concerned with cast-in-place concrete to attend, including the f...
	a.  Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete subcontractor.

	2. Review special inspection and testing and inspecting agency procedures for field quality  control, concrete finishes and finishing, cold- and hot-weather concreting procedures,  curing procedures, construction contraction and isolation joints, and ...


	1.04 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.
	B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 – PRODUCTS:
	2.01 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding specified formwork surface class.  Provide units wi...
	D. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	E. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	F. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	G. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.

	2.02 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed.
	B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel wire into flat sheets.

	2.03  REINFORCEMENT ACCESSORIES
	A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use  CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.
	2. Precast concrete supports are acceptable for on-ground applications.  For elevated slab  areas, precast concrete supports are not permitted.

	B. Mechanical Terminators and Splices: Mechanical terminators and splices shall meet building code requirements.  Terminators and splices shall be a positive locking, taper threading type anchor manufactured from high quality steel.  The ends of reinf...

	2.04 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I or Type III.
	a. No other cementitious materials are permitted.


	B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate or better, graded.
	1. Maximum Coarse-Aggregate Size:  1 ½ inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Lightweight Aggregate:  ASTM C 330, 3/4-inch nominal maximum aggregate size.
	D. Water:  ASTM C 94 and potable.

	2.05 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494, Type A.
	2. Retarding Admixture:  ASTM C 494, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II.


	2.06 WATERSTOPS
	A. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4 by 1 inch.
	B.  Self-Expanding Rubber Strip Waterstops:  Manufactured rectangular or trapezoidal strip, bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to concrete, 3/8 by 3/4 inch.

	2.07 VAPOR RETARDERS
	A. Plastic Vapor Retarder:  ASTM E 1745, Class B.  Include manufacturer's recommended adhesive or pressure-sensitive tape.

	2.08 FLOOR AND SLAB TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; colorless; that penetrates, hardens, and densifies concrete surfaces.

	2.09 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Colored, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315.
	1. To be used where concrete is indicated as the exposed floor finish.
	2. Products:
	a. Euclid Chemical Company (The); Super Floor Coat Colored.
	b. PROSOCO, Inc.; ColorSeal ChemMasters, Colored Polyseal.
	c. TK Products; TK TRI-SEAL 1315 CCS.
	d. Vexcon Chemicals, Inc.; Starseal 1315 Concrete Stain.


	F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, Class A.
	1. Curing compound must be compatible with glue agent utilized for VCT.


	2.10 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	1. All exterior expansion joint material shall be “zip strip” type with caulked joints.

	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.11 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	B.  Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	C. Admixtures:  Use admixtures according to manufacturer's written instructions.

	2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. All Building Elements Except those Otherwise Noted:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3000 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.60.
	3. Slump Limit:  4 inches, plus or minus 1 inch.
	4. Air Content:  4 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent.

	B. Building walls and piers: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength: 4500 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio: 0.45.
	3. Slump Limit: 4 inches, plus or minus 1 inch.
	4. Air Content. 4 percent, plus or minus 1.5 percent at point of delivery for 1-1/2 inch nominal maximum aggregate size.
	C. Structural slabs 6” and greater: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength: 4500 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio: 0.45.
	3. Slump Limit: 4 inches, plus or minus 1 inch.
	4. Air Content. 4 percent, plus or minus 1.5 percent at point of delivery for 1-1/2 inch nominal maximum aggregate size.
	5. Air Content: Do not allow air content of troweled finished floors to exceed 3 percent.
	D. Concrete Toppings:  Proportion structural lightweight concrete mixture as follows:
	1. Minimum Compressive Strength:  3000 psi at 28 days.
	2. Calculated Equilibrium Unit Weight:  115 lb/cu. ft., plus or minus 3 lb/cu. ft. as determined by ASTM C 567.
	3. Slump Limit:  4 inches, plus or minus 1 inch.
	4. Air Content:  3 percent, plus or minus 1 percent at point of delivery for ¾” nominal maximum aggregate size.
	5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent.


	2.13 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.14. CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 – EXECUTION:
	3.01 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Chamfer exterior corners and edges of permanently exposed concrete.
	D. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.

	3.02 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	2. Install dovetail anchor slots in concrete structures as indicated.


	3.03 REMOVING AND REUSING FORMS
	A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete, if concrete is har...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	B. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless approved by Architect.

	3.04 SHORES AND RESHORES
	A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.
	1. Do not remove shoring or re-shoring until measurements of floor flatness is complete.

	B. Plan sequence of removal of shores and re-shore to avoid damage to concrete.  Locate and provide adequate re-shoring to support construction without excessive stress or deflection.

	3.05  VAPOR RETARDERS
	A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.


	3.06 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...
	F. Use of chairs or bolster is required for placement of welded wire fabric.  Fabric laid on grade or bottom of form to be “pulled up” after concrete is in place will not be permitted.

	3.07 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, near corners, and in concealed locations where possible.
	2. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover tool marks on concrete ...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete...

	D.  Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.

	3.08 WATERSTOPS
	A. Self-Expanding Strip Waterstops:  Install in construction joints and at other locations indicated, according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and firmly pressing into place.  Install in longest lengt...

	3.09 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement.
	C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures  and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators  vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6  inches into preceding layer.  Do not insert vibrators into lower lay...

	D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked    around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured  surface plane, before excess bleedwater appears on the surface.  Do not further disturb  slab surfaces before starting finishing operations.

	E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3.  Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	F. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to co...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.10 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces to receive a rubbed finish.

	C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not apply cement grout other than that created by the ru...
	2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-half parts fine sand with a 1:1 mixture of bonding admixture and water....
	3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white portland cement in amounts determined by trial patches so color of d...

	D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.11 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, re-straightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B.  Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch in 1 direction.
	1. Apply scratch finish to surfaces to receive mortar setting beds for bonded cementitious floor finishes.

	C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and re-straightening until surface...
	1. Apply float finish to surfaces to receive trowel finish.

	D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.
	2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly trafficked floor surface:
	a. Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 15; for slabs-on-grade or suspended slabs.  At suspended slabs, levelness measurements only apply to sl...
	b. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade at gymnasium or other areas to receive wood or athletic flooring.

	3. Measurements of F(F) and F(L) shall be made as soon as possible, preferably within 24  hours, but not later than 72 hours after placement of slabs-on-grade, and prior to removal  of formwork and shoring for suspended slabs.

	E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry tile is to be installed by either thickset or thin-set method.  While concrete is still plastic, slightly scarify surface with a fine broom.
	1. Comply with flatness and levelness tolerances for trowel finished floor surfaces.

	F. Broom Finish:  Apply a broom finish to exterior monolithic slab surfaces that are exposed to view and subject to vehicular or pedestrian traffic, exterior concrete platforms, steps, and ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.


	3.12 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous...
	B.  Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from manufacturer furnishing machin...
	D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel-finish concrete surfaces.
	E. All slab areas where epoxy floor systems are specified shall be flood tested prior to the installation of epoxy coating.

	3.13 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days.
	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	3. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.14 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatment according to manufacturer’s written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Do not apply to concrete that is less than 28 days' old.
	3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is dry.  Apply a second coat in a similar manner if surface is rough...

	B.  Sealing Coat:  Uniformly apply a continuous sealing coat of curing and sealing compound to hardened concrete by power spray or roller according to manufacturer's written instructions.

	3.15 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least one month.  Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.

	3.16 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension in solid concrete, but not less than 1 inch in depth.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, ...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	C. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardles...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer according to m...
	6.  Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch cle...
	7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding agen...

	D. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	E. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.17 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Headed bolts and studs.
	3. Verification of use of required design mixture.
	4. Concrete placement, including conveying and depositing.
	5. Curing procedures and maintenance of curing temperature.
	6. Verification of concrete strength before removal of shores and forms from beams and slabs.

	C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least one composite sample for each 50 cu. yd. or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not  less than one test for each day's pour of each concrete mixture.  Perform additional tests  when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173,  volumetric method, for structural lightweight concrete; one test for each composite  sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F  and below and when 80 deg F and above, and one test for each composite sample.
	5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test  for each composite sample, but not less than one test for each day's pour of each concrete  mixture.
	6. Compression Test Specimens:  ASTM C 31.
	a. Cast and laboratory cure four cylinder specimens for each composite sample.
	b.  Cast and laboratory cure two additional cylinder specimens as necessary for  determining early strength for formwork or shoring considerations or for reserve usage.

	7. Compressive-Strength Tests: ASTM C 39; test one laboratory-cured specimen at 7 days, and one set of two specimens at 28 days, and maintain one in reserve.
	a. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	8. When strength of field-cured cylinders is less than 85 percent of companion laboratory- cured cylinders, Contractor shall evaluate operations and provide corrective procedures  for protecting and curing in-place concrete.
	9. Strength of each concrete mixture will be satisfactory if every average of any three  consecutive compressive-strength tests equals or exceeds specified compressive strength  and no compressive-strength test value falls below specified compressive ...
	10. Test results shall be reported in writing to Architect, concrete manufacturer, and  Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain  Project identification name and number, date of concrete placement, na...
	11. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may  be permitted by Architect but will not be used as sole basis for approval or rejection of    concrete.
	12. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete  when test results indicate that slump, air entrainment, compressive strengths, or other  requirements have not been met, as directed by Architect.  Testing a...
	13. Additional testing and inspecting, at Contractor's expense, will be performed to determine  compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate dos not comply  with the Contract Documents.




	042000-2512-Unit Masonry Assemblies
	051200-2512-Struct Steel Framing
	PART 1 – GENERAL:
	1.01 SUMMARY
	A. This Section includes the following:
	1. Structural steel.
	2. Architecturally exposed structural steel.
	3. Grout.


	1.02 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard Practice for Steel Buildings and Bridges (2010)”, that support design loads.
	B. Architecturally Exposed Structural Steel:  Structural steel designated as architecturally exposed structural steel in the Contract Documents.

	1.03 PERFORMANCE REQUIREMENTS
	A. Connections:  Provide details of connections required by the Contract Documents to be selected or completed by structural-steel fabricator to withstand ASD-service loads indicated and comply with other information and restrictions indicated.
	1. Select and complete connections using schematic details and procedures indicated in AISC's “Steel Construction Manual," Parts 9 through 15.
	a. Details shown on the drawings are typical, similar details apply to similar conditions unless otherwise indicated.
	b. Connections shown on the structural drawings are schematic and are only intended to show the relationship of members connected.  Connection details indicated on the drawings shall be incorporated into Fabricator’s connection design.

	2. Engineering Responsibility:  Fabricator's responsibilities include using a qualified professional engineer to prepare structural analysis data for structural-steel connections.
	3. Connections for a beam which cannot conform to AISC typical connection details shall be designed and detailed in accordance with the following.
	a. Where beam reactions are not shown on the drawings, connections shall be designed for one-half the maximum uniform load which the beam will support (as simple span) for the span shown on the drawings for non-composite beams or three-quarters of the...
	b. Where connections support beams which are subject to concentrated loads, such concentrated loads shall be taken into account when designing the connections.
	c. Where connections are subject to eccentricity, such eccentricity shall be taken into account when designing the connections.
	d. End connections of floor members shall accommodate end rotations of simple, unrestrained beams. For this purpose, inelastic action in the connection is permitted.
	e. Coped or cut ends of members shall be reinforced where required to sustain the specified reactions.


	B. Design Responsibility: The Fabricator shall be responsible for all errors of detailing on the shop drawings, errors in fabrication, and for the correct fitting of the structural steel members.

	1.04  SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pretensioned and slip-critical high-strength bolted connections.
	5. For structural-steel connections indicated to comply with design loads, include structural analysis data prepared by the qualified professional engineer responsible for their preparation.

	C. Welding certificates.
	D. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with requirements:
	1. Structural steel including chemical and physical properties.
	2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	3. Shear stud connectors.
	4. Shop primers.
	5. Nonshrink grout.

	E. Source quality-control test reports.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer with not less than 5 years’ experience in the erection of structural steel who has completed structural steel work similar in material, design, and extent to that indicated for this Project...
	B. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category STD.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel."
	D. Comply with applicable provisions of the following specifications and documents:
	1. AISC's "Code of Standard Practice for Steel Buildings and Bridges (AISC 303-10)".
	a. Paragraph 4.4.1 (b) of the above Code is hereby modified by the revision: “Confirmation that the Owner’s Designated Representative for Design has reviewed the Connection details shown on the Shop and Erection Drawings and submitted in accordance wi...
	b. Paragraph 4.4 of the above is hereby modified by the revision: “These drawings shall be returned to the Fabricator within 23 calendar days.”

	2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2."
	3. AISC's Specification for Structural Steel Buildings—AISC 14th edition (2010).
	4. AISC’s "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts (2009)."

	E.  Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from erosion and deterioration.
	1. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry or rusty before use.
	2. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.


	1.07 COORDINATION
	A. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.


	PART 2 – PRODUCTS:
	2.01 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A 992.
	B. Channels, Angles, M, S-Shapes:  ASTM A 36.
	C. Plate and Bar:  ASTM A 36.
	D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing.
	E. Steel Pipe:  ASTM A 53, Type E or S, Grade B.
	F. Welding Electrodes:  Comply with AWS requirements.

	2.02 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers.
	1. Finish:  Plain
	2. Direct-Tension Indicators:  ASTM F 959, Type 325 compressible-washer type.
	a. Finish:  Plain


	B. High-Strength Bolts, Nuts, and Washers:  ASTM A 490, Type 1, heavy hex steel structural bolts or tension-control, bolt-nut-washer assemblies with splined ends; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers, pl...
	1. Direct-Tension Indicators:  ASTM F 959, Type 490, compressible-washer type, plain.

	C. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy hex head steel structural bolts with splined ends; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers.
	1.  Finish:  Plain.

	D. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1, Type B.
	E. Headed Anchor Rods:  ASTM F 1554, Grade 55, straight.
	1. Nuts:  ASTM A 563 heavy hex carbon steel.
	2. Plate Washers:  ASTM A 36 carbon steel.
	3. Washers:  ASTM F 436 hardened carbon steel.
	4. Finish:  Plain.

	F. Threaded Rods:  ASTM A 36
	1. Nuts:  ASTM A 563 heavy hex carbon steel.
	2. Washers:  ASTM F 436 hardened ASTM A 36 carbon steel.
	3. Finish:  Plain

	G. Clevises and Turnbuckles:  ASTM A 108, Grade 1035, cold-finished carbon steel.
	H. Eye Bolts and Nuts:  ASTM A 108, Grade 1030, cold-finished carbon steel.

	2.03 PRIMER:
	A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer.
	B. Galvanizing Repair Paint:  MPI#18, MPI#19, or SSPC-Paint 20.

	2.04 GROUT:
	A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.05 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's Specification for Structural Steel Buildings—AISC 14th edition (201...
	1. Camber structural-steel members where indicated.
	2. Identify high-strength structural steel according to ASTM A6 and maintain markings until structural steel has been erected.
	3. Mark and match-mark materials for field assembly.
	1.
	2.
	3.
	4. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	B. Architecturally Exposed Structural Steel:  Comply with fabrication requirements, including tolerance limits, of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for structural steel identified as architecturally exposed structural...
	1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including pitting, rust, scale, seam marks, roller marks, rolled trade names, and roughness.
	2.  Remove blemishes by filling or grinding or by welding and grinding, before cleaning, treating, and shop priming.

	C. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 1, "Solvent Cleaning”.
	D. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.

	2.06 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Snug tightened unless otherwise indicated on the drawings or where pretensioned or slip-critical joints are recommended or required by RCSC or AISC.

	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. For architecturally exposed structural steel, remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	2. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-through on exposed steel surfaces.
	a. Grind butt welds flush.
	b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.



	2.07 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 2 inches.
	2. Surfaces to be field welded.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials.
	5. Galvanized surfaces.

	B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and standards:
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."

	C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a dry film thickness of not less than 1.5 mils.  Use priming methods that result in full cover...
	D. Painting:  Apply a 1-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00, "Painting System Guide 7.00:  Guide for Selecting One-Coat Shop Painting Systems," to provide a dry film thickness of not less than 1.5 mils.

	2.08  SOURCE QUALITY CONTROL
	A. Owner will engage an independent testing and inspecting agency to perform shop tests and inspections and prepare test reports.
	B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.


	PART 3 – EXECUTION:
	3.01 EXAMINATION
	A. Verify elevations of concrete and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments, with steel erector present, for compliance with requirements.

	3.02 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...
	1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.


	3.03 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural Steel Buildings.”
	B. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting base and bearing plates.  Clean bottom surface of base and bearing plates.
	C. Maintain erection tolerances of structural steel and architecturally exposed structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	D. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug welds; and grind smooth at exposed surfaces.
	E. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.
	F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.
	G. No burning or welding of steel shall be performed unless shown on the drawings and specifications or directed by the Structural Engineer of Record.  Any burning performed to elongate hole openings or to otherwise facilitate erection shall not be pe...

	3.04  FIELD CONNECTIONS
	A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Snug tightened unless otherwise indicated on the drawings or where pretensioned or slip-critical joints are recommended or required by RCSC or AISC.

	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural Steel Buildings—AISC 14th edition (2010) for bearing, adequacy of temporary connections, alignment, and removal of paint on surfaces ad...
	2. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-through on exposed steel surfaces.
	a. Grind butt welds flush.
	b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.

	3. Contractor shall clean and prime all joints and bolts within 72 hours of installation.


	3.05 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds and high-strength bolted connections.
	B. Bolted Connections:  Shop-bolted connections will be tested and inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1.
	1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the following inspection procedures, at testing agency’s option:
	a. Liquid Penetrant Inspection: ASTM E 165
	b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	c. Ultrasonic Inspection: ASTM E 164.
	d. Radiographic Inspection: ASTM E 94.


	D. In addition to visual inspection, test and inspect field-welded shear connectors according to requirements in AWS D1.1 for stud welding.
	E. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.
	F. Contractor shall not request engineer approval or acceptance of any determined deficiency with the Contract Documents.

	3.06 REPAIRS AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B.  Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted joists and accessories and abutting structural steel.
	1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.
	2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

	C. Touchup Painting:  Cleaning and touchup painting are specified in Division 09 painting Sections.



	053100-2512-Steel Decking
	PART 1 – GENERAL:
	1.01 SUMMARY
	A. This Section includes the following:
	1. Roof deck.
	2. Composite floor deck.
	3. Noncomposite form deck.


	1.02 SUBMITTALS
	A. Product Data:  For each type of deck, accessory, and product indicated.
	B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, special jointing, accessories, and attachments to other construction.
	C. Product Certificates.
	D. Welding certificates.
	E. Field quality-control test and inspection reports.

	1.03 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."
	B. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."
	C. FMG Listing:  Provide steel roof deck evaluated by FMG and listed in its "Approval Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.

	1.04 DELIVERY, STORAGE, AND HANDLING
	A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Stack steel deck on platforms or pallets and slope to provide drainage.


	PART 2 – PRODUCTS:
	2.01 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Canam Steel Corp.; The Canam Manac Group.
	2.  Consolidated Systems, Inc.
	3. Nucor Corp.; Vulcraft Division.
	4. Roof Deck, Inc.
	5. United Steel Deck, Inc.
	6. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.


	2.02 ROOF DECK
	A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and with the following:
	1. Prime-Painted Steel Sheet:  ASTM A 1008, Structural Steel (SS), Grade 33 minimum, shop primed with manufacturer's standard baked-on, rust-inhibitive primer.


	2.03 COMPOSITE FLOOR DECK
	A. Composite Steel Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite Steel Floor Deck," in SDI Publication No. 30, with the minimu...
	1. Galvanized Steel Sheet:  ASTM A 653, Structural Steel (SS), Grade 33 G60 zinc coating.
	2. Profile Depth:  As indicated.
	3. Design Uncoated-Steel Thickness:  As Indicated.
	4. Span Condition:  Triple span or more.


	2.04 NONCOMPOSITE FORM DECK
	A. Noncomposite Steel Form Deck: Fabricate ribbed-steel sheet noncomposite form-deck panels to comply with “SDI Specifications and Commentary for Noncomposite Steel Form Deck,” in SDI Publication No. 30, with the minimum section properties indicated, ...


	1. Galvanized Steel Sheet: ASTM A 653, Structural Steel (SS), Grade 33 G60 zinc coating.
	2. Profile Depth: As indicated on drawings.
	3. Design Uncoated-Steel Thickness: As indicated on drawings.
	4. Span Condition: Triple span or more
	5. Side Laps: Overlapped.
	2.05 ACCESSORIES
	A. General:  Provide manufacturer's standard accessory materials for deck that comply with requirements indicated.
	B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.
	C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, No. 10 minimum diameter.
	D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber.
	E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of profile indicated or required for application.
	F. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same material and finish as deck, and of thickness and profile recommended by SDI Publication No. 30 for overhang and slab depth.
	G. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, finish, and thickness as deck, unless otherwise indicated.
	H. Rolled-in Hanger Tabs:  Provide for use with floor deck as indicated on plans.
	I. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick, with factory-punched hole of 3/8-inch minimum diameter.
	J. Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035, with dry film containing a minimum of 94 percent zinc dust by weight.


	PART 3 – EXECUTION:
	3.01 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication No. 30, manufacturer's written instructions, and requirements in this Section, and as indicated on the structural contract documents.
	B. Locate deck bundles to prevent overloading of supporting members.
	C. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened.  Do not stretch or contract side-lap interlocks.
	D. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	E. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	F. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	G. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.

	3.02 ROOF-DECK INSTALLATION
	A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches long, and as follows:
	1. Weld Diameter:  5/8 inch, nominal.
	2. Weld Spacing:  as indicated.

	B. Side-Lap and Perimeter Edge Fastening:  As indicated on drawings, and as follows:
	1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.

	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 inches, with end joints as follows:
	1. End Joints:  Lapped 2 inches minimum or butted at Contractor's option.

	D. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld to substrate to provide a complete deck installation.
	1. Weld cover plates at changes in direction of roof-deck panels, unless otherwise indicated.

	E. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where indicated.  Install with adhesive according to manufacturer's written instructions to ensure complete closure.
	F. Sound-Absorbing Insulation:  Installation into topside ribs of deck as specified in Division 7.

	3.03 FLOOR-DECK INSTALLATION
	A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated and as follows:
	1. Weld Diameter:  5/8 inch, nominal.
	2. Weld Spacing:  Space and locate welds as indicated.

	B. Side-Lap and Perimeter Edge Fastening:  As indicated on drawings, and as follows:
	1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.

	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 inches, with end joints as follows:
	1. End Joints:  Butted.

	D. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting structure according to SDI recommendations, unless otherwise indicated.
	E. Floor-Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and sides of deck.

	3.04 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Field welds will be subject to inspection.
	C. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	D. Remove and replace work that does not comply with specified requirements.
	E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected work with specified requirements.

	3.05 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both surfaces of prime-painted deck immediately after installation, and apply repair paint.
	C. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at time of Substantial Completion.
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	055000-2512-Metal Fabrications
	PART 1 GENERAL
	1.01. RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02. SUMMARY
	A. This Section includes the following:
	1. Steel framing and supports for countertops.
	2. Steel framing and supports for mechanical and electrical equipment.
	3. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	4. Shelf angles.
	5. Loose bearing and leveling plates.
	6. Steel weld plates and angles for casting into concrete not specified in other Sections.
	7. Structural-steel door frames.
	8. Miscellaneous steel trim including steel angle corner guards and steel edgings.
	9. Metal bollards and pipe guards.
	10. Abrasive metal nosing treads and thresholds.
	11. Steel pipe railings and handrails.
	12. Metal stairs.

	B. Products furnished, but not installed, under this Section include the following:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.


	1.03. SUBMITTALS
	A. Product Data:  For the following:
	1. Nonslip aggregates and nonslip-aggregate surface finishes.
	2. Metal nosings and treads.
	3. Paint products.
	4. Grout.

	B. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.
	2. Provide templates for anchors and bolts specified for installation under other Sections.
	3. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	C. Samples for Verification:  For each type and finish of extruded nosing and tread.
	D. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products furnished comply with requirements.
	E. Welding certificates.
	F. Qualification Data:  For professional engineer.

	1.04. QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.1, "Structural Welding Code--Steel."
	2. AWS D1.2, "Structural Welding Code--Aluminum."
	3. AWS D1.3, "Structural Welding Code--Sheet Steel."
	4. AWS D1.6, "Structural Welding Code--Stainless Steel."


	1.05. SYSTEM PERFORMANCE REQUIREMENTS:
	1. Top Rail of Guardrail Systems:  Capable of withstanding the following loads applied as
	a. Concentrated loads of 300 lbf applied at any point Non-concurrently, vertically downward, or horizontally.

	2. Handrails Not Serving as Top Rails:  Capable of withstanding the following loads applied
	a. Concentrated load of 200 lbf applied at any point non-concurrently, vertically downward or horizontally.

	3. Infill Area of Guardrail Systems:  Capable of withstanding a horizontal concentrated load
	4. Treads of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per square foot or a concentrated load of 300 lbf on an area of 4 square inches located in the center of the tread, whichever produces the greater stress.
	5. Platform of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per square foot.

	1.06. PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Provide allowance for trimming and fitting at site.


	1.07. COORDINATION
	A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedde...
	B. Coordinate installation of steel weld plates and angles for casting into concrete that are specified in this Section but required for work of another Section.  Deliver such items to Project site in time for installation.


	PART 2 PRODUCTS
	2.01. MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.02. METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.03. FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36.
	B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304.
	C. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304.
	D. Rolled-Steel Floor Plate:  ASTM A 786, rolled from plate complying with ASTM A 36 or ASTM A 283, Grade C or D.
	E. Rolled-Stainless-Steel Floor Plate:  ASTM A 793.
	F. Abrasive-Surface Floor Plate:  Steel plate with abrasive granules rolled into surface.
	1. Available Products:
	a. IKG Industries, a Harsco company; Mebac.
	b. W. S. Molnar Company; SlipNOT.

	G. Steel Tubing:  ASTM A 500, cold-formed steel tubing.
	H. Steel Pipe:  ASTM A 53, standard weight (Schedule 40), unless another weight is indicated or required by structural loads.
	I. Slotted Channel Framing:  Cold-formed metal channels with continuous slot complying with MFMA-3.
	1. Size of Channels:  As indicated.
	2. Material:  Galvanized steel complying with ASTM A 653, structural steel, Grade 33, with G90 coating; nominal thickness.

	J. Cast Iron:  ASTM A 48, Class 30, unless another class is indicated or required by structural loads.

	2.04. NONFERROUS METALS
	A. Aluminum Plate and Sheet:  ASTM B 209, Alloy 6061-T6.
	B. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T6.
	C. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632, Alloy 6061-T6.
	D. Aluminum Castings:  ASTM B 26, Alloy 443.0-F.
	E. Bronze Plate, Sheet, Strip, and Bars:  ASTM B 36, Alloy UNS No. C28000 (muntz metal, 60 percent copper).
	F. Bronze Extrusions:  ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze).
	G. Bronze Castings:  ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400 (leaded semired brass).
	H. Nickel Silver Extrusions:  ASTM B 151, Alloy UNS No. C74500.
	I. Nickel Silver Castings:  ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel bronze).

	2.05. FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls.  Provide stainless-steel fasteners for fastening a...
	B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts, ASTM A 563; and, where indicated, flat washers.
	C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, nuts and, where indicated, flat washers; ASTM F 593 for bolts and ASTM F 594 for nuts, Alloy Group 1.
	D. Anchor Rods:  ASTM F 1554, Grade 36.
	1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being fastened is indicated to be galvanized.

	E. Eyebolts:  ASTM A 489.
	F. Machine Screws:  ASME B18.6.3.
	G. Lag Bolts:  ASME B18.2.1.
	H. Wood Screws:  Flat head, ASME B18.6.1.
	I. Plain Washers:  Round, ASME B18.22.1.
	J. Lock Washers:  Helical, spring type, ASME B18.21.1.

	2.06. MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Shop Primers:  Provide primers that comply with Division 09 painting Sections.
	C. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.
	D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	E. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	F. Concrete Materials and Properties:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength of 3000 psi, unless otherwise indicated.

	2.07. FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts, unless otherwise indicated.  Locate joints where...
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch  embedment and 2-inch hook, not less than 8 inches from ends and corners of units...


	2.08. MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction retained by framing and supports.  Cut, dr...
	C. Galvanize miscellaneous framing and supports where exposed to the exterior or otherwise indicated.
	D. Prime miscellaneous framing and supports with zinc-rich primer where not galvanized.

	2.09. LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated.  Weld adjoining members together to form a single unit where indicated.
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span but not less than 8 inches, unless otherwise indicated.
	C. Galvanize loose steel lintels located in exterior walls.

	2.10. SHELF ANGLES
	A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing.  Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 inches from ends and 24 inches o.c., unless otherwise indicated.
	1. Provide mitered and welded units at corners.
	2. Provide open joints in shelf angles at expansion and control joints.  Make open joint approximately 2 inches larger than expansion or control joint.

	B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
	C. Galvanize shelf angles located in exterior walls.
	D. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-place concrete.

	2.11. LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction.  Drill plates to receive anchor bolts and for grouting.
	B. Prime plates with zinc-rich primer.

	2.12. STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work.  Provide each unit with not less than two integrally welded steel strap anchors for embedding in co...

	2.13. STRUCTURAL-STEEL DOOR FRAMES
	A. Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch steel channel stops, unless otherwise indicated.  Plug-weld built-up members and continuou...
	1. Provide with integrally welded steel strap anchors for securing door frames into adjoining concrete or masonry.

	B. Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames for anchoring frame to floor with expansion shields and bolts.
	C. Prime exterior steel frames and interior steel frames, where indicated with zinc-rich primer.

	2.14. MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.

	C. Prime exterior miscellaneous steel trim and interior miscellaneous steel trim, where indicated with zinc-rich primer.

	2.15. METAL BOLLARDS AND PIPE GUARDS
	A. Fabricate metal bollards from Schedule 40 steel pipe.
	1. Cap bollards with 1/4-inch- thick steel plate.
	2. Where bollards are indicated to receive push-button controls for door operators, provide necessary cutouts for push-button controls and hole for wire.

	B. Fabricate bollards with 3/8-inch- thick steel base plates for bolting to concrete slab.  Drill base plates at all 4 corners for 3/4-inch anchor bolts.
	1. Where bollards are to be anchored to sloping concrete slabs, angle base plates for plumb alignment of bollards.

	C. Fabricate sleeves for bollard anchorage from steel pipe with 1/4-inch- thick steel plate welded to bottom of sleeve.  Make sleeves not less than 8 inches deep and 3/4 inch larger than OD of bollard.

	2.16. ABRASIVE METAL NOSINGS TREADS AND THRESHOLDS
	A. Cast-Metal Units:  Cast gray iron, Class 20, with an integral abrasive finish consisting of aluminum oxide, silicon carbide, or a combination of both.  Fabricate units in sizes and configurations indicated and in lengths necessary to accurately fit...
	1. Manufacturers:
	a. American Safety Tread Co., Inc.
	b. Balco Inc.
	c. Barry Pattern & Foundry Co., Inc.
	d. Granite State Casting Co.
	e. Safe-T-Metal Co.
	f. Wooster Products Inc.

	2. Nosings:  Cross-hatched units, 4 inches wide with 1-inch lip, for casting into concrete steps.
	3. Nosings:  Cross-hatched units, 1-1/2 by 1-1/2 inches, for casting into concrete curbs.
	4. Treads:  Cross-hatched units, full depth of tread with 3/4-by-3/4-inch nosing, for application over bent plate treads or existing stairs.
	5. Thresholds:  Fluted-saddle-type units, 5 inches wide by 1/2 inch high, with tapered edges.
	6. Thresholds:  Fluted-interlocking- (hook-strip-) type units, 5 inches wide by 5/8 inch  high, with tapered edge.
	a. Thresholds:  Plain-stepped- (stop-) type units, 5 inches wide by 1/2 inch high, with 1/2-inch step.


	2.17. STEEL PIPE RAILINGS AND HANDRAILS:
	A. General:  Fabricate pipe railings and handrails to comply with requirements indicated for design, dimensions, details, finishes, and member sizes, including wall thickness of pipe, post spacings, and anchorage, but not less than that required to su...
	B. Interconnect railing and handrail members by butt-welding or welding with internal connectors, at fabricator’s option, unless as otherwise indicated.
	1. At tee and cross intersections, notch ends of intersecting members to fit contour of pipe to which end is joined and weld all around.

	C. Form changes in direction of railing members as follows:
	1. By insertion of prefabricated elbow fittings.
	2. By radius bends of radius indicated.
	3. By mitering at elbow bends.
	4. By bending.
	5. By any method indicated above, applicable to change of direction involved.

	D. Form simple and compound curves by bending pipe in jigs to produce uniform curvature for each repetitive configuration required; maintain cylindrical cross-section of pipe throughout entire bend without buckling, twisting, cracking or otherwise def...
	E. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.
	F. Close exposed ends of pipe by use of prefabricated fittings.
	G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, miscellaneous fittings and anchors for interconnections of pipe and attachment of railings and handrails to other work.  Furnish inserts and other anchorage de...
	1. For railing posts set in concrete, fabricate  sleeves from  steel pipe not less than 5” long with an inside diameter not less than 1/2” greater than the outside diameter of  post,  with steel plate closure welded to bottom of sleeve.

	H. Fillers:  Provide steel sheet or plate fillers of thickness and size required to support structural loads of handrails where needed to transfer wall bracket loads through wall finishes to structural supports.  Size fillers to suit wall finish thick...
	I. For exterior steel railings and handrails formed from steel pipe with galvanized finish, galvanize fittings, brackets, fasteners, sleeves and other ferrous components.
	J. For interior steel railings and handrails formed from steel pipe with black finish, provide non-galvanized ferrous metal fittings, brackets, fasteners and sleeves, except galvanize anchors embedded in exterior masonry and concrete construction.

	2.18. STEEL FRAMED STAIRS:
	A. General:  Construct stairs to conform to sizes and arrangements indicated.  Joint pieces together by welding, unless otherwise indicated.  Provide complete stair assemblies, including metal framing, hangers, columns, railings, newels, balusters, st...
	1. NAAMM Stair Standard:  Comply with “Recommended Voluntary Minimum Standards for Fixed Metal Stairs” in NAAMM “Metal Stair Manual” for class of stair designated, except where more stringent requirements are indicated:
	a. Architectural class, unless otherwise indicated.

	2. Fabricate treads and platforms of exterior stairs to accommodate slopes to drain in finished traffic surfaces.

	B. Stair Framing:  Fabricate stringers of structural steel channels, or plates, or a combination thereof, as indicated.  Provide closures for exposed ends of stringers.  Construct platforms of structural steel channel headers and miscellaneous framing...
	C. Metal Pan Risers, Subtreads and Subplatforms:  Shape metal pans for risers and subtreads to conform to configuration shown.  Provide thicknesses of structural steel sheet for metal pans indicated, but not less than that required, to support total d...
	1. Form metal pans of uncoated cold-rolled steel sheet, unless otherwise indicated.
	a. At Contractor’s option, provide prefabricated stair assemblies with prefilled treads consisting of prepoured reinforced concrete fill, with non-slip aggregate finish, in welded sheet metal pan, attached to installed stringers using manufacturer’s s...
	b. Product:  Subject to compliance with requirements, provide Speedstair by American Stair,Corp., Inc., or approved equal.
	a. Form treads of ¼” thick raised pattern steel floor plate with integral nosing and back edge stiffner.  Weld steel supporting brackets to stringers and treads to brackets.
	b. Fabricate platforms of raised pattern steel floor plate of thickness indicated.  Provide nosing matching that on treads at all landings.  Secure to platform framing members with welds.

	5. Stair Railings and Handrails:  Comply with applicable requirements specified elsewhere in this section for steel pipe railings and handrails, and as follows:
	a. Fabricate newels of steel tubing and provide newel caps of gray-iron castings, as shown.
	b. Railings may be bent at corners, rail returns, and wall returns, instead of using prefabricated fittings.
	c. Connect railing posts to stair framing by direct welding, unless otherwise indicated.



	2.20. FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.

	2.21. STEEL AND IRON FINISHES
	A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard listed below:
	1. ASTM A 123, for galvanizing steel and iron products.
	2. ASTM A 153, for galvanizing steel and iron hardware.

	B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed metal fabrications:
	C. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with SSPC-PA 1, "Paint...

	2.22. STAINLESS-STEEL FINISHES
	A. Remove tool and die marks and stretch lines or blend into finish.
	B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross scratches.  Run grain with long dimension of each piece.
	C. Bright, Directional Satin Finish:  No. 4.
	D. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces chemically clean.


	PART 3 EXECUTION
	3.01. INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units...
	C. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

	3.02. INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for operable partitions securely to and rigidly brace from building structure.
	C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure girders with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.
	1. Where grout space under bearing plates is indicated for girders supported on concrete or masonry, install as specified in "Installing Bearing and Leveling Plates" Article.

	D. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column baseplates as specified in "Installing Bearing and Leveling Plates" Article.
	1. Grout baseplates of columns supporting steel girders after girders are installed and leveled.


	3.03. INSTALLING PREFABRICATED BUILDING COLUMNS
	A. Install prefabricated building columns to comply with AISC's "Specification for Structural Steel Buildings Allowable Stress Design and Plastic Design with Commentary" and with requirements applicable to listing and labeling for fire-resistance rati...

	3.04. INSTALLING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces.  Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before pa...
	1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not exposed to moisture; use nonshrink, nonmetallic grout in exposed locations, unless otherwise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.05. INSTALLING METAL BOLLARDS
	A. Anchor bollards to existing construction with expansion anchors.  Provide four 3/4-inch bolts at each bollard, unless otherwise indicated.
	1. Embed anchor bolts at least 4 inches in concrete.

	B. Fill bollards solidly with concrete, mounding top surface to shed water.
	1. Do not fill removable bollards with concrete.


	3.06. INSTALLING NOSINGS, TREADS, AND THRESHOLDS
	A. Center nosings on tread widths.
	B. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level with tread surfaces.
	C. Seal thresholds exposed to exterior with elastomeric sealant complying with Division 07 Section "Joint Sealants" to provide a watertight installation.
	A. Adjust railings prior to anchoring to ensure matching alignment at abutting joints.  Space posts at spacing indicated or if not indicated, as required by design loadings.  Plumb posts in each direction.  Secure posts and railing ends to building co...
	1. Anchor posts in concrete by means pipe sleeves preset and anchored into concrete.  After posts have been inserted into sleeves, fill annular space between post and sleeve solid with non-shrink, non-metallic grout, mixed and placed to comply with gr...
	a. Non-shrink, non-metallic grout.
	b. Cover anchorage joint with a round steel flange attached to posts as follows:
	1. Welded to post after placement of anchoring material.



	B. Anchor posts to steel with steel oval flanges, angle type or floor type as required by conditions, welded to posts and steel supporting members.
	C. Anchor rail ends to steel with steel oval or round flanges welded to rail ends and structural steel members, unless otherwise indicated.
	D. Secure handrails to wall with brackets and end fittings.  Provide bracket with not less than 1-1/2” clearance from inside face of handrail and finished wall surface.  Locate brackets as indicated, or if not indicated, at spacing required for design...
	1. Use type of bracket with pre-drilled hole for exposed bolt anchorage.
	2. For concrete and solid masonry anchorage, use drilled-in expansion shield and either concealed hanger bolt or exposed lag bolt, as applicable.
	3. For steel framed gypsum board assemblies, fasten brackets directly to steel framing or concealed anchors using self-tapping screws of size and type required to support structural loads.



	3.08. ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

	B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.



	061000-2512-Rough Carpentry
	SECTION 06 1000

	064023-2512-Interior Arch Woodwork
	3. Solid-surfacing materials, 6 inches square.
	a. Basis-of-Design manufacturer:  Refer to drawings.
	1. Basis-of-Design Product: Subject to compliance with requirements:
	a. E. I. du Pont de Nemours & Co., Inc., Corian Surfaces.
	2.10 MISCELLANEOUS MATERIALS:
	A. Adhesives, General:  Do not use adhesives that contain urea formaldehyde.
	B. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Align adjacent solid-surfacing-material countertops and form seams to comply with manufacturer's written recommendations using adhesive in color to match countertop.  Carefully dress joints smooth, remove surface scratches, and clean entire surface.
	2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	3. Secure backsplashes to walls with adhesive.
	4. Calk space between backsplash and wall with sealant specified in Division 7 Section "Joint Sealants."



	072119-2512-Foamed-In-Place Masonry Insulation
	076200-2512-Sheet Metal Flashing
	079200-2512-Joint Sealants
	081113-2512-Hollow Metal Doors and Frames
	083323-2512-Overhead Coilling Doors
	087100-2512-Door Hardware
	088000-2512-Glazing
	092216-2512-Non Structural Metal Framing
	095000-2512-Acoustical Panel Ceilings
	096500-2512-Resilient Flooring
	096723-2512-Resinous Flooring
	099100-2512-PPGPaints&Coatings
	2.02 MATERIALS:

	101467-2512-Interior Sign System
	102800-2512-Toilet & Bath AccessoriesADDM1
	102813-2512-Mirror Units
	104416-2512-Fire Protection Specialties
	108113-2512-Bird Control Devices
	111119-2512-Vehicle Lubrication Equipment
	133419-2512-Metal Building Systems
	220000 Plumbing
	PART 1 -  GENERAL
	1.02 SCOPE
	A. The work under this Section shall be to provide a complete plumbing system.  All items of work, of cost and expense of any nature whatsoever belonging with or necessary to the completion of work called for in this Specification or in the Contract D...
	B. Work covered by this Section of the specifications and accompanying drawings consists of furnishing all labor, equipment, appliances and materials and in performing all operations in connection with installation of a complete plumbing system for th...
	C. All equipment and materials mentioned in these specifications and/or shown on the Drawings shall be furnished, except where otherwise specifically noted, completely installed, adjusted, and left in a safe and satisfactory operating condition.  All ...
	D. The plumbing systems consist of the following principal items:
	1. Installation of domestic hot and cold water distribution systems.
	2. Installation of natural gas piping systems.
	3. Installation of sanitary waste and vent piping systems.
	4. Installation of plumbing fixtures, fittings, hose bibbs, hydrants, etc.
	5. Installation of domestic water heating systems.


	1.03 DRAWINGS AND SPECIFICATIONS
	A. The commencement of work under this Section indicates that the Contractor has examined and has knowledge of the architectural, structural, electrical, mechanical, and site work Drawings and Specifications.  The failure of the Contractor to acquaint...
	B. No additional compensation shall be allowed because of conditions that occur due to the Contractor's failure to become thoroughly familiar with all of the contract documents for this project, as described above, and with the job site.
	C. The Drawings and Specifications are intended to supplement one another.  Any materials or labor called for in one but not the other shall be furnished as if both were mentioned in the specifications and shown on the drawings.  Labor and/or material...
	D. The Drawings are diagrammatic and are intended to depict the approximate locations of equipment, piping, and apparatus.  All dimensions, whether in figures or scales, shall be verified in the field.
	E. Contractor shall keep a record of the locations of all concealed work and upon completion of the job, shall supply as-built drawings showing any deviations from the original drawings.  These drawings shall indicate dimensions of buried utility line...

	1.04 ORDINANCES, PERMITS AND CODES
	A. It shall be the Contractor's duty to perform the work and provide the materials covered by these specifications in conformance with all ordinances and regulations of all authorities having jurisdiction.
	B. The Contractor shall obtain and pay for all permits, connection, and inspection fees as required for the complete installation of the plumbing systems.
	C. All work herein shall conform to all applicable laws, ordinances and regulations of the local utility companies.
	D. The work shall be in accordance with, but not limited to, the requirements of:
	1. National Fire Protection Association
	2. National Safety Code
	3. Georgia State Energy Code for Buildings
	4. International Plumbing Code

	E. Codes and regulations referred to are minimum standards. Where the requirements of these specifications or drawings exceed those of the codes and regulations, the drawings and specifications govern.

	1.05 COORDINATION AND CONFLICTS
	A. The Contractor shall coordinate his work so that it does not interfere with the work of other trades.  It shall be the Contractor's duty to see that his work is installed in a timely manner.
	B. Where minor deviations from plans are required in order to conform to space limitations, such changes shall be made by the Contractor at no additional cost to the Owner and shall be subject to the approval of the Architect.

	1.06 WARRANTY
	A. All equipment shall be started, tested, adjusted, and placed in satisfactory operating condition by the Contractor.  All equipment shall be covered for the duration of the manufacturer's guarantee or warranty and the Subcontractor shall furnish the...
	B. Equipment furnished shall be guaranteed for a minimum period of one (1) year from date of acceptance.

	1.07 RECORD DOCUMENTS:
	A. Contractor shall furnish at the time of request for final payment, copies of a brochure containing the following information as called for in these specifications.
	1. Letter of guarantee.
	2. Operating instructions.
	3. Manufacturer's parts data and service instructions on all items of equipment.
	4. Manufacturer's guarantees and warranties.


	1.08 PRODUCTS AND EXECUTION
	A. All materials, equipment, fixtures and apparatus shall be new and shall bear the label of the Underwriters' Laboratories, Inc., where UL standards have been established for such material.

	1.09 SUBMITTALS
	A. All materials and equipment which the Contractor proposes to furnish shall be submitted for review. Data shall be complete in all respects and shall reference, where applicable, to the unit symbol utilized on the Drawings and Specifications.
	B. Submittal review is considered as general acceptance of the basic applicability of the substituted equipment.  Contractor is responsible for the installation of the substituted equipment and/or alternate arrangement of the equipment within a given ...
	C. Substituted equipment is considered to be any equipment other than the first named item in the Specifications or on the Drawings.
	D. Contractor further agrees that if deviations, discrepancies or conflicts between Shop Drawings and Specifications are discovered either prior to or after Shop Drawing Submittals are processed by the Engineer, the design drawings and Specifications ...
	E. Each individual submittal item for materials and equipment shall be marked to show specification section and paragraph number which pertains to the item.  Failure to mark submittals in accordance with the above format shall be considered due cause ...
	F. Submittals shall not be made in conjunction with any other systems other than plumbing.
	G. Submit for review complete data and Drawings on the following items:
	1. Fixtures, faucets, traps, drains, tailpieces, etc.
	2. Valves
	3. Water Heaters
	4. Pipe supports and attachments
	5. Piping
	6. Insulation



	PART 2 -  PRODUCTS
	2.01 PVC PIPE AND FITTINGS:
	2.02 COPPER TUBING AND FITTINGS – TYPE K
	A. Piping:
	1. Type "K" soft drawn copper tubing ASTM B88.

	B. Fittings:
	1. (Piping installed below the floor slab shall be installed without fittings or joints below the slab.)

	C. Joints:
	1. Joints in copper piping shall be lead-free and shall utilize 95-5 tin-antimony solder or Sil-Fos.

	D. Systems:
	1. Domestic water piping below grade.


	2.03 COPPER TUBING AND FITTINGS – TYPE L
	A. Piping:
	1. Type "L" hard drawn copper tubing ASTM B88.

	B. Fittings:
	1. Wrought copper sweat type ANSI B16.22.

	C. Joints:
	1. Joints in copper piping shall utilize 95-5 tin-antimony solder or Sil-Fos

	D. Systems:
	1. Domestic water piping above grade.


	2.04 COPPER TUBING AND FITTINGS – TYPE DWV
	A. Piping:
	1. Type DWV copper drainage tubing ANSI B.306.

	B. Fittings:
	1. Cast bronze solder joint drainage fittings ANSI B16.23a.

	C. Joints:
	1. Joints in copper piping shall utilize 95-5 tin-antimony solder or Sil-Fos.

	D. Systems:
	1. Waste arm piping from lavatories, water coolers, kitchen equipment, etc.
	2.05 STEEL PIPE AND FITTINGS
	A. Piping:
	1. Schedule 40 black steel. ASTM A-120.
	B. Fittings:
	1. Standard weight, black malleable iron screw fittings. ANSI B16.3-71.
	C. Systems:
	1. Natural Gas piping.


	2.06 CLEANOUTS
	A. Provide cleanouts in soil and waste lines as shown, as required by the governing code as follows:
	1. At the bottom of each exposed fixture trap which is not integral with the fixture.
	2. At the end of each branch drainage line.
	3. At each change of horizontal direction greater than 45 .
	4. At the foot of each soil and rainwater stack.
	5. In horizontal drain lines at intervals of not more than 75' for inside piping and 100' for outside piping.

	B. For Walls:  Cleanouts shall be extra heavy cleanout tee with countersunk bronze plug trapped for machine screw, shallow stainless steel face-of-wall access cover, securing screw.  Cleanouts shall be:
	1. J.R. Smith  4531
	2. Josam  58790-25
	3. Zurn  Z-1445-1
	4. Wade   W-8460-R

	C. For Piping Concealed in Pipe Chase or Shaft:  Cleanout shall have cast iron ferrule, bronze plug trapped for machine screw, shallow stainless steel face-of-wall access cover, and securing screw.  Cleanouts shall be:
	1. J.R. Smith  4402
	2. Josam  58710
	3. Zurn  ZN-1440-1
	4. Wade  W-8550-R

	D. For Concrete Floors:  Cleanouts shall have cast iron body, adjustable round scoriated nickel bronze cover and rim, securing screw, and countersunk plug.  Cleanouts shall be:
	1. J.R. Smith  4245
	2. Josam  56040
	3. Zurn  Z-1415-2
	4. Wade   W-6010-Z

	E. For Tile Floors:  Cleanouts shall have cast iron body, adjustable square scoriated nickel bronze cover and rim, securing screw, and countersunk plug.  Cleanouts shall be:
	1. J.R. Smith  4045
	2. Josam  56020
	3. Zurn  Z-1405-3
	4. Wade   W-6010-S

	F. For Carpeted Floors:  Cleanouts shall have cast iron body, adjustable square nickel bronze cover and rim, carpet marker, and countersunk plug.  Cleanouts shall be:
	1. J.R. Smith  4045-Y
	2. Josam  56020-14
	3. Zurn  Z-1405-15
	4. Wade   W-6010-S-NH

	G. For Cleanouts to Grade:  Cleanouts shall have cast iron ferrule and countersunk bronze plug.  Cleanouts shall be set in a 12" x 12" x 6" deep poured concrete pad set flush with grade.  Cleanouts shall be:
	1. J.R. Smith  4400
	2. Josam  58500-25
	3. Zurn  Z-1440
	4. Wade   W-8550-S


	2.07 FLOOR DRAINS
	A. Slotted strainers, outlets same size as waste pipe.  Set top flush with finished floor.
	B. Drains in water-proofing membranes shall have a flashing clamping device.
	C. All floor drains shall have trap primers.
	D. Drains shall all be of the same manufacturer, unless otherwise specified.
	E. Drains located in toilet rooms and other finished areas shall be:
	1. J.R. Smith  2010-a
	2. Josam  30000-A
	3. Zurn  ZN-415
	4. Wade   W-1100-STD


	2.08 WATER PRESSURE REDUCING VALVES
	A. Provide in the cold water service to the building.  Each valve shall have capacities and characteristics as shown on drawings.
	B. Each PRV Station shall be provided with a strainer in the inlet of each valve and unions on both sides.
	C. Provide a 3-1/2" 0-200 psig dial pressure gauge at the inlet and outlet of each valve.
	D. Pressure reducing valves shall be:
	1. Watts : 2235
	2. Mueller Co.: Series H-9300
	3. Clayton:  Series 90-01
	2.09 BACKFLOW PREVENTER ASSEMBLIES
	A. Back flow preventers shall consist of two independently acting internally force loaded check valves; including gate valves and test cocks, with an intermediate reduced pressure zone.
	B. Drain line from unit shall be DWS copper run full size to floor drain as shown on drawings.
	C. Backflow preventer shall be:
	1. Watts  Series 909
	2. Febco  Series 825
	3. Neptune   Series 575
	2.10 EXTERIOR WALL HYDRANTS
	A. Wall hydrants shall be non-freeze, standard type, as indicated, nickel bronze face, all brass body with brass casing, compression type with key handle, integral vacuum breaker.  Install hydrants maximum 18" above finished grade.  Hydrants shall be ...
	2.11 INTERIOR HOSE BIBBS
	A. Interior hose bibbs shall be polished, chrome plated brass, with integral vacuum breaker, hose threads and removable T handle. Hose bibbs shall be Chicago model 952 or equal.
	2.12 HANGERS AND SUPPORTS:
	A. Plumbing piping underground shall be firmly bedded on solid ground on the body of the pipe.  Block cast iron water pipe with concrete to undisturbed earth to prevent blowing out joints. Provide the rods for all outside joints.
	B. Where several pipes 2-1/2" and smaller run parallel and in the same plane, they may be supported on gang or multiple hangers; larger piping shall be independently hung, parallel and equally spaced.
	C. Supports for steel pipe and for copper tubing 1-1/4" or larger, shall not be more than 10' apart. Supports for copper tubing 1" and smaller shall be not more than 8' apart.  Pipes shall be supported within 1' of each elbow.
	D. Support rainwater stacks and inside downspouts with iron riser clamps at each floor. Support each horizontal length of cast iron pipe, excluding fittings.  Maximum distance between hangers shall be 5'-0".
	E. Vertical pipe subject to movement shall be supported from wall by means of pipe clamp.
	F. Support domestic hot and cold water piping in spaces behind plumbing fixtures by brackets and U-bolts secured to cast iron stacks.  Size U-bolts to bear on the piping.
	G. Hangers for copper piping shall be copper plated.
	H. Hangers shall be complete with rods and supports proportioned to the size of pipe to be supported, in accordance with manufacturer's recommendations.
	I. Support piping 2-1/2" and larger in new concrete construction, from adjustable type inserts.  Where weight to be supported by an insert is 300 lb. or more, install two #3 reinforcing rods, 3' long through yoke of insert.
	J. Inserts installed in existing concrete construction and for piping 2-1/2" and smaller shall be Rawl "SABER-TOOTH", or Phillips "RED HEAD", self-drilling shells.
	K. Do not pierce waterproofing with support bolts.
	L. Size hangers for insulated piping to bear on outside of insulation except for copper tubing shall be installed bearing on the pipe.
	M. Provide insulation protectors at hangers bearing on outside of insulation.  Provide rigid insert or rigid section of insulation at each insulation protector.
	N. After hanger rods are installed in inserts in finished concrete ceiling, fill the remaining opening with cement so that no hole shows at the ceiling.
	O. Pipe hangers and supports shall be installed and furnished in accordance with recommendations set forth in Manufacturers Standardization Society Standard Practices No. SP-69 and SP-58.
	P. Hangers and supports shall be manufactured by:
	1. Grinnell
	2. Michigan
	3. F&S


	2.13 SLEEVES
	A. Provide where pipes pass through walls, floors and roofs, except cast iron pipe through masonry walls may be built into the walls.
	B. Sleeves shall be standard weight steel pipe except sleeves for concealed piping through floors, not in structural members, and through interior drywall construction may be 26 gauge galvanized sheet metal.
	C. Sleeves are not required at individual plumbing fixtures.
	D. Wall sleeves shall be full thickness of walls.  Sleeves may be omitted when openings are core drilled for vertical concealed piping and horizontal piping.
	E. Make sleeves through outside walls watertight.  Caulk between plumbing pipe and sleeve with oakum and lead.  Pack with fiberglass and caulk, 1" deep at each face, with non-hardening sealant between pipe and sleeve.
	F. Size sleeves for insulated pipes to allow full thickness insulation.
	G. Sleeves penetrating fire rated walls and floor shall be provided with fire proofing caulking equal to 3M Fire Barrier No. CP-25 in annular space between sleeve and piping.

	2.14 INSULATION
	A. All pipe insulation material shall have a permanent composite insulation, jacket and adhesive with a fire and smoke hazard rating as tested by procedure ASTM E-84, NFPA 255 and UL 723, not exceeding:
	1. flame spread - 25
	2. smoke developed – 50

	B. The use of staples for securing insulation will not be permitted.
	C. Insulation shall be applied on clean, dry surfaces.  All insulation shall be continuous through wall and ceiling openings and sleeves.
	D. Unions shall not be insulated.
	E. Except as specified below, all aboveground cold, hot and hot water circulating piping shall be insulated.
	F. Do not insulate the following lines:
	1. chrome-plated piping at plumbing fixtures.

	G. Insulation shall be one-piece fibrous glass sectional pipe insulation with factory applied glass reinforced aluminum foil and white kraft paper flame retardant vapor barrier jacket.  Longitudinal jacket laps and butt strips shall be self-sealing.  ...
	1. Johns-Manville Flame Safe AP-T
	2. Owens-Corning Fiberglass 25 ASJ/SSL
	3. CertainTeed Fiberglass 500º Snap-On ASJ/SSL

	H. Insulate all domestic water piping with 1" thick insulation.
	I. Butt all joints of pipe insulation together and secure all jacket laps with lap adhesive.  Seal all butt joints with joint strips furnished with insulation.
	J. Insulate fittings, flanges, unions and valves (including packing nut) with preformed or mitered fiberglass fittings of equal thickness and composition to adjacent pipe insulation.  Wire fittings in place and cover with a smoothing coat of finishing...

	A. The domestic hot water circulation pump shall be the in-line centrifugal type designed for 125 psi working pressure with bronze body and impeller shaft.  The pump motor shall be the open drip-proof design with sleeve bearings, built-in thermal over...
	1. Bell & Gossett Booster Series
	2. Taco  Circulation Series
	3. Thrush  Circulation Series
	4. Grundfos  UP Series
	2.17 PLUMBING FIXTURES
	A. Fixtures shall have smooth impervious surfaces, free from defects and concealed fouling surfaces and be Grade "A" with name or trademark of the manufacturer printed on or pressed into closets and lavatories.  A label which cannot be removed without...
	B. Reinforce the wall back of wall hung fixtures with a steel plate 6"x24"x1/8" thick, securely bolted into the wall.
	C. Set fixtures level and in alignment with walls.
	D. Caulk between fixtures and mounting surfaces with tile cement.
	E. All fixtures, except for special types, shall be the product of the same manufacturer.
	F. All vitreous china fixtures shall be white.
	G. The nipple connecting the cold water supply to the exposed flush valves shall be chrome-plated I.P.S. brass pipe.
	H. All exposed waste and supply piping shall be chrome-plated.
	I. All exposed hot water supply piping and p-traps at handicap accessible fixtures shall be insulated.
	J. All faucets, controls, shower valves, etc. shall be chrome plated BRASS construction. Pot metal faucets and fittings are not acceptable.
	K. Plumbing fixture types shall be as specified on the drawings.

	2.18 FIXTURE SUPPLY STOPS
	A. Provide new fixture supply stops and supplies for each new lavatory.
	B. Supply stops for lavatories shall be Brass Craft CS-500-A with 1/2" sweat inlets, bell escutcheons, angle stop valve, flexible tube risers with faucet sink adapters as required for faucets with female thread connections.  All exposed piping and par...
	C. Equal products - Eastman Central, Sterling Faucet (Rockwell) McGuire.

	2.19 FIXTURE P-TRAPS
	A. Provide new fixture p-traps for each new lavatory. Unless otherwise indicated or specified, P-traps for lavatories shall be 17 gauge tubular chrome plated brass, size 1-1/4”, with tubing drain to wall, wall flange, cast brass slip nuts and cleanout...

	2.20 TOILET SEATS
	A. Except as specified otherwise, all toilet seats shall be Church 9500C open front, white seat, with stainless steel hinge with check.  Equal products - Olsonite, Bemis, Beneke, Kohler.

	2.21 SHOCK ABSORBERS
	A. Shock absorbers shall have a stainless steel casing, flexible mechanical bellows, pressurized inert gas chamber and certification and certification stamp as conforming to standard PDI WH-201 of the Plumbing and Drainage Institute shock absorbers sh...
	1. Josam  "Absorbotron" Series
	2. J.R. Smith  "Hydrotrol" Series
	3. Zurn  "Shocktrol" Series
	4. Amtrol  "Diatrol" Series
	5. Wade   "Shok-stop" Series

	B. Shock absorbers shall be provided within the chase at each flush valve, as indicated on the drawings.  All shock absorbers shall have a wall access panel adjacent to the shock absorber for repair purposes.
	2.22 AIR CHAMBERS
	A. Air chambers shall be 12" in length and one pipe size larger than the pipe on which it is installed.  All air chambers shall be installed in the vertical position.  Air chambers shall not be used for shock absorbing purposes unless specifically cal...
	B. Air chambers shall be installed on all flush valves that are not specified to be provided with a shock absorber.


	PART 3 -  EXECUTION
	3.01 GENERAL FOR PIPING INSTALLATION:
	A. Install horizontal rainwater pipes with a fall of 1/4" per foot, for pipe sizes 2" and smaller and 1/8" per foot for pipe sizes 3" and larger, unless otherwise required by code or noted on the plans.
	B. Use reducing fittings between different size pipe. Ream steel, alloy steel, brass and copper pipe after cutting, turn on end and knock loose dirt and scale out.
	C. Make changes in horizontal direction in rainwater piping with long radius fittings or with Y-branches and 1/8 or 1/16 bends.
	D. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
	E. Install piping to conserve building space and not interfere with use of space.
	F. Group piping, whenever practical, at common elevations.
	G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	H. Provide clearance for installation of insulation and access to valves and fittings.
	I. Provide access where valves and fittings are not exposed.
	J. No piping shall be concealed by building construction before the systems have been tested.
	K. During construction, all pipe openings not being worked on shall be plugged or capped to prevent foreign objects from entering systems.
	L. Install bell and spigot pipe with bell end upstream.

	3.02 TESTS
	A. Test drainage piping by capping or plugging and filling the system with water, allowing it to stand filled for 1 hour.  If tested in sections, each section shall be subjected to not less than a 10' head.
	B. Test each fixture for soundness, stability of support and operation.

	3.03 PAINTING
	A. Factory painted equipment that has been scratched or marred shall be repainted to match original color.

	3.04 CLEANING AND ADJUSTING
	A. All equipment, fixtures, pipe, valves and fittings shall be cleaned of grease, oil, paint spots, metal cuttings, sludge, and construction debris before final inspection.

	3.05 WELDING QUALIFICATIONS:
	A. Welding shall be in accordance with procedures of the National Certified Pipe Welding Bureau, or other approved procedure, and conform to requirements of the ASME Boiler and Pressure Vessel Code or the ASA Code for Pressure Piping.  Welders shall b...

	3.06 PIPE JOINTS
	A. Joints in steel, brass and alloy steel pipe, except as otherwise specified, shall be screwed.  Apply Rectorseal #5 joint compound to the male threads only or make joint with teflon tape.
	B. No threads shall show in exposed chromium plated piping.
	C. Slip joints of coupling joints in brass drainage pipe are permitted of fixture's side of traps only.
	D. Nipples having less than one inch between threads shall be extra strong.



	230100 HVAC Gen
	A. Drawings indicate locations of fixtures, apparatus, ductwork and piping; while these are to be followed as closely as possible, if it is necessary to change the location of some to accommodate building conditions, make changes without additional co...
	B. Provide adequate access to equipment and apparatus requiring operation, service or maintenance within the life of the system.
	C. Do not run piping or duct work, or locate equipment, (with respect to switchboards, panel boards, power panels, motor control centers or dry type transformers) within 42 inches in front of equipment, over equipment, or within 36 inches horizontally...
	A. Coordinate all work under this Division with work under other Divisions, providing adjustment as necessary. Every effort has been made to ensure that the work of all trades will fit in the available space.  Equipment, apparatus, ductwork, piping, e...
	B.  The products of particular manufacturers have been used as the basis of design in preparation of these documents.  Any modifications to the mechanical systems and their components, the electrical systems, the building structure and architecture, o...
	C. All items mounted at or below the ceiling and any item penetrating the ceiling shall be coordinated with the architectural reflected ceiling plans.  If any items are not shown on these plans, or any items need to be relocated for coordination purpo...
	A. Provide protective covers, skids, plugs or caps to protect equipment and materials from damage and deterioration during construction.  Protect exposed coils with plywood or other suitable rigid covers to avoid damage to fins.
	A. Installation of access panels in wall and ceiling construction.
	B. Painting, except as specified herein.
	C. Electrical power, interlock and control wiring, except as specified herein.
	D. Installation of starters, contactors, thermal overload switches and remote push buttons, except as specified herein.
	E. Curbs, flashing and pitch pockets for equipment on roof, except as specified herein.
	A. Three weeks prior to final job observation, submit three (3) manuals covering details of operation and maintenance for all apparatus requiring service including:
	B. Service telephone number of the installing contractor.
	C. Manufacturer's operating and maintenance manuals, including parts lists for each piece of equipment and accessory requiring service or maintenance; the guarantee period and the name, address and phone number of the nearest sales and service organiz...
	D. Step-by-step procedure for starting and stopping each system.
	E. Temperature control diagrams.
	F. Copies of inspection certificates provided by the City, County, State and insurance companies.

	G.  Manuals shall be bound in 3-ring binders with index and tabs.  All material shall be original copies as printed by the manufacturers.
	A. Submit shop drawings for review in accordance with the requirements of Division 01.  Shop drawings shall be bound into volumes, with each volume containing one copy of all shop drawings.  All shop drawings shall be submitted simultaneously; no shop...
	1. Fabrication drawings such as those for Ductwork, Piping and Controls may be submitted separately.
	2. Any separate submittals shall have a tab in the binder for insertion as provided.  Provide in the original submittal a sheet marked "Drawings to be submitted by (date).
	B. Product and performance data for air conditioning systems shall be presented with all data for each system grouped together on consecutive pages.

	C. Submittals shall be supported by descriptive material, such as catalog cuts, diagrams, performance curves and charts published by the manufacturer, to show conformance to specification and drawing requirements; model numbers alone will not be accep...
	D. Shop drawings shall be submitted for each of the following items:
	1. Split System Heat Pumps
	2. Fans
	3. Gas Fired Unit Heaters
	4. Insulation
	5. Grilles, Registers, Diffusers
	6. Ductwork and Accessories
	7. Louvers and Dampers
	8. Flexible Ductwork
	9. Temperature Controls

	A. The exterior surfaces of all mechanical equipment, piping, ducts, etc., shall be cleaned of all grease, oil, paint and other construction debris.
	B. Ducts, plenums and casings shall be cleaned of all debris and blown free of all particles of rubbish and dust before installing outlet faces.
	C. Bearings that require lubrication shall be lubricated in accordance with the manufacturer's recommendations.
	D. All control equipment shall be adjusted to the settings indicated or required for performance as specified.
	E.  Remove all stickers, rust, stains, labels and temporary covers before final acceptance.
	F. Remove foreign matter from equipment, piping and duct work systems and appurtenances.
	G. Clean and polish identification plates.
	A. Factory painted equipment that has been scratched or marred shall be repainted to match original factory color.
	B. The interior of all ductwork visible through the face of any grille, register or diffuser; or any ductwork, conduit or piping visible through any open return air grille, shall be painted flat black.
	C. All uninsulated black ferrous metal items exposed to sight inside the building, such as steel piping, equipment hangers and supports, not provided with factory finish shall be cleaned and painted with one (1) coat of rust inhibiting primer.  In add...
	D. Black ferrous metal items exposed outside the building, such as uninsulated pipe and pipe supports not provided with factory finish, shall be cleaned and painted with one (1) coat of rust-inhibiting primer and two (2) coats of an asphaltic base alu...
	A. That each piece of apparatus shall be of the customary standard and quality furnished by the designed manufacturer for that catalog number.
	B. That the air systems shall operate without aerodynamic noise generated from the faulty installation of duct work or any component of the air distribution system.
	C. All systems and components shall be provided with a one (1) year warranty from the time of final acceptance or beneficial occupancy.  The warranty shall cover all materials and workmanship.  During this warranty period, all defects in materials and...
	D. All air conditioning compressors shall be warranted for an additional four years.  This additional warranty shall include parts only.
	A. Arrange formal instruction sessions for the Owner's operating personnel covering:
	B. General familiarization and operating procedure for the entire mechanical installation.
	C. Routine maintenance procedures for all mechanical equipment.
	D. Specific operating and maintenance procedures for the automatic control systems.

	E. Obtain receipt from the Owner's representative acknowledging completion of each item of instruction.
	A. Provide where pipes pass through walls, except iron pipe through masonry walls, may be built into the walls.
	B. Sleeves shall be standard weight steel pipe, except sleeves for concealed piping through floors not in structural members.  They may be 25 gauge galvanized sheet metal.
	C. Wall sleeves shall be full thickness of walls.
	D. Seal between piping and sleeve with fire-rated caulk at all penetrations of fire rated walls, partitions or floors.
	E. Make sleeves through outside walls watertight.  Caulk between uninsulated pipe and sleeve.
	F. Size sleeves for insulated pipes to allow full thickness insulation.
	G. Omit pipe sleeves in concrete floor slabs on grade.
	A. All electrical equipment and installation provided under this Division shall comply with the National Electric Code and the requirements of Division 26.
	B. All power wiring and final power connections to the system shall be provided under Division 26.
	C. Control wiring (120V and less) shall be provided under Division 23 and extended from the 120V power circuits indicated on the Electrical Drawings.  All wiring for voltages higher than 30 volts shall be done by a licensed electrician.
	D. All electrical characteristics shall be taken from the Electrical Drawings and Specifications and coordinated before equipment is ordered or submitted.
	A. Provide motors, starters, push buttons, thermal overload switches and contactors for equipment covered herein, unless otherwise specified.  Installation of starters, push buttons, thermal overload switches and contactors (not factory installed) is ...
	B. Motors shall be wound for the electrical characteristics described on the electrical drawings.  Nameplates shall show the above voltages.  Open frame, splash proof and totally enclosed motors shall be rated on a 40º, 50º, and 55ºC temperature rise,...
	C. Select motors for operation within their nameplate amperage.
	D. Motors shall be of the induction type, unless otherwise specified.
	E. Motors not furnished with equipment shall be Allis-Chalmers, Century, Delco, General Electric, Ideal, Louis-Allis, Wagner or Westinghouse.
	F.  Starters shall have overload protection for all hot lines.  This will require three overload relays for three-phase motors and one overload relay for single-phase line-voltage motors.
	G. Unless otherwise specified, provide each motor 1/2 hp and larger with a magnetic starter providing overload and low voltage protection.  Provide a control voltage transformer in each starter.
	H. Equipment furnished with factory-installed motor starter units shall also be equipped with individual motor branch circuit protective devices interconnected on their line sides to lugs sized to receive a feeder with minimum ampacity of 125% of tota...
	I. A hand-off-auto switch shall be mounted on the face of each starter.
	J. Unless otherwise specified, provide for each motor smaller than 1/2 hp a manual starting switch with thermal overload protection with pilot light and stainless steel coverplate.  Switches installed on finished walls shall be flush type.
	K. Starters and contactors not furnished with equipment shall be Allen-Bradley, Arrow-Hart, Cutler-Hammer, General Electric, Joslyn-Clark, Siemens, Square D, Wagner or Westinghouse.
	L. Coordinate all mechanical equipment requirements, including any control and interlock requirements, with work in Division 26.
	A. Provide labels for each equipment starter and control switch.  Labels to be engraved, laminated bakelite nameplates with 1/4-inch high white cut letters; secure to starter or switch.
	A. All equipment shall be installed in strict conformance with manufacturer's recommendations, as specified herein and as shown.  If any conflict arises between these instructions, notify the Engineer immediately for guidance.
	B. Start-up and testing of the air conditioning equipment shall be performed in strict accordance with the manufacturer’s installation and start-up instructions.
	C. Upon completion of the start-up and testing procedures, the manufacturer shall provide written certification to the Architect that the equipment is installed and operating properly.
	A. Specified manufacturer's names and model numbers are for the purpose of describing type, capacity, function and quality of equipment and materials to be used.  Unless "or equal" is specifically stated, bids shall be based on equipment named.
	B. Capacities indicated take precedence over model numbers.

	230500 Test & Balance
	END OF SECTION 23 0500

	230700 HVAC Insulation
	B. Materials furnished under this specification shall be standard, cataloged products, new and commercially available, suitable for service requiring high performance and reliability with low maintenance, and free from all defects.
	A. Install insulation products in accordance with the manufacturer's written instructions, and in accordance with recognized industry practices.
	B. Install insulation on pipe systems subsequent to testing and acceptance of test.
	C. Install insulation materials with smooth and even surfaces.  Insulate each continuous run of piping with full-length units of insulation, with a single cut piece to complete the run.  Do no use cut pieces of scraps abutting each other.
	D. Clean and dry pipe surfaces prior to insulation.  Butt insulation joints firmly together to ensure a complete and tight fit over surfaces to be covered.
	E. Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to prevent puncture or other damage.  Seal open ends of insulation with mastic.  Sectionally seal all butt ends of chilled water and condensate drain piping insulation at f...
	F. Cover valves, flanges, fittings, and similar items in each piping system with equivalent thickness and composition of insulation as applied to adjoining pipe run.  Install factory molded, precut or job fabricated units (at Installer's option).  Fin...
	G. Extend piping insulation without interruption through walls, floors and similar piping penetrations, except where otherwise indicated.
	H. Coat closed-cell elastomeric insulation exposed to weather with white vinyl lacquer-type coating.


	230900 Automatic Controls
	233100 Ductwork
	233300 Louvers and Dampers
	PART 1 GENERAL
	1.01 DESCRIPTION OF WORK:
	A. The extent of louver and damper requirements is indicated by the drawings (including schedules) and by this section of the specifications and section 23 0100.

	1.02 QUALITY ASSURANCE:
	A. Provide louvers and dampers with performance data certified by AMCA (Air Movement and Control Association).


	PART 2 PRODUCTS
	A. Provide stationary, drainable blade louvers, 6 inches deep, with a drain gutter in each blade and downspouts in jambs and mullions.  Blades shall be contained within a single 6 inch frame.  Louver construction shall be fully welded 12 gauge 6063 ex...
	1. Ruskin ELF 6375DX
	2. Airolite K6776
	3. Arrow 265
	4. Dowco DEB-06

	2.02 DAMPERS:
	A. Furnish and install, at locations shown on plans or in accordance with schedules or specifications, dampers of characteristics described herein.
	B. UL labeled fire dampers shall be classified "For use in dynamic systems".
	2.03 MANUAL BALANCING DAMPERS:


	A. Manual Balancing Dampers shall be opposed-blade (or single-blade) type fabricated from galvanized steel. Pivot rods (axles) shall be 1/2 inch square or hexagonal with non-stick and non-corrosive bearings. Control shaft shall be 3/8 inch square plat...
	1. Ruskin MD35
	2. Arrow 1770
	3. AW&V VC-21
	4.  Vent Products 5201
	5. United Air DO-3
	2.04 FIRE DAMPERS:
	A. Furnish and install, at locations shown on plans or as required by governing codes, dynamic rated fire dampers constructed and tested in accordance with UL Safety Standard 555.  Each fire damper shall have a 1-1/2 hour fire protection rating, 165ºF...
	1. Ruskin (DIBD2)
	2. Air Balance
	3. Vent Products



	PART 3 EXECUTION
	3.01 INSPECTION:
	A. Installer must examine areas and conditions under which louvers and dampers will be installed and notify Contractor in writing of conditions detrimental to proper installation.

	3.02 FIELD QUALITY CONTROL:
	A. Touch up paint on damaged exposed parts of devices or replace if necessary.

	3.03 INSTALLATION - FIRE DAMPERS:
	A. Fire dampers shall be installed utilizing steel sleeves, angles, other materials, and practices required to provide an installation equivalent to that utilized by the manufacturer when dampers were tested at UL.  Installation shall be in accordance...
	B. Prove damper location and access adequacy after damper installation.
	C. Provide duct access door that will allow resetting of damper and replacement of the link.  Access shall be 12 x 12-in. (31 x 31-cm) minimum, except for smaller ducts, where access shall be as large as practical.
	D. Ceiling access shall be coordinated with the ceiling.



	233400 Fans
	233700 Air Distribution
	235533 Gas Fired Heating Equipment
	238126 Split ACUs
	PART 3  EXECUTION
	3.01 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Handle unit carefully to prevent damage, breaking, denting and scoring.  Damaged units or damaged components shall not be installed.  Replace all damaged parts with new parts from the manufacturer.
	B. If unit is to be stored prior to installation store in a clean, dry place.  Protect from weather, dirt, fumes, water, construction, and physical damage.
	C. Comply with manufacturer's rigging and installation instructions for unloading the unit and moving it to the final location.

	3.02 START UP
	A. Factory start-up supervision and owner training shall be included. The installing Contractor’s technician shall also be present during this time period.

	3.03 INSTALLATION
	A. Execute the work in accordance with the specifications and in accordance with the manufacturer's instructions and only by workmen experienced in this type of work.
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